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1.1 

SECTION 1 

INTRODUCTION 

GENEXAL 

The provisions herein const i tute  t h e  Quality Program Plan 

n f  the P.ersspce C2-v4.af~ri of Xesihghouse €or implementing the  

contractual requirements set f o r t h  i n  NASA document NE-200-2, 

l'Quality Program Provisions f o r  Space System Contractors". 

qual i ty  program plan encompasses all phases o f  t h e  Lunar TV Camera 

f romthe  design conception t o  t h e  d e l i v ~ r y  of a r t i c l e s  meeting t h e  

quality level of t h e  intended design. 

a c t i v i t i e s  and implementation of t he  plan is the  responsibi l i ty  of 

t h e  Director of Product Fleliability. 

program plan requirements a r e  implemented i n  accordance wi th  t he  

Rel iab i l i ty  and Quality kssurance Policy Nanual (see note). 

This 

Coordination of all 

The contractual qual i ty  

1.2 APPLE AB ILrrY 

This p a l i t y  program P k i J  when approved, i s  the  contractual 

document f o r  t he  conduct of the qual i ty  program e f fo r t  on the  

Lunar TV Camera. 

- NOTE: Copies of t h e  Rel iab i l i ty  and Quality Assurance Manual were forwarded 

t o  NASA-MSC as past of t h e  Lunar TV Camera Proposal package in May of 

1964. 

-1- 
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The following exceptions t o  t h e  provisions of t h i s  docwr?ent are 

applicable t o  the  fabrication of Service Test Model (STM) No. 1: 

a. 

b. 

C. 

d. 

e. 

Par t s  and materials a r e  purchased t o  drawings, catalogue 

information, o r  drawn f r o m  ledger stock. 

e l e c t r i c a l  equivalents of approved parts used i n  the  fabrica- 

t i o n  of subsequent cameras. 

These parts are  

These par t s  and materials a r e  not assigned inspection l o t  

numbers . 
Program inspection and t e s t  proceawcs prepared f o r  sub- 

sequent cameras are used on STI.;-l h e r e  established and 

available. 

Functio-dL and acceptance t e s t i n g  is conducted jo in t ly  by 

Product Re l i ab i l i t y  and Engineering technicians under the 

d i rec t ion  of ?reject Engineering. 

by Project Engineering. 

Test equipnent is  provided 

The STM ffl Acceptance Data Package w i l l  consist  of: 

Camera seridl number 

Camera weight 

End i t e m  inspection and t es t  data  sheets 

Fai lure  and corrective act ion repor t s  

Repairs and replacements data  

Configuration l ist  

-2- 
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1.3 RELATION TO DETAIL REQUIREIEYTS 

The program plan described in t h i s  document is  intended t o  

comply with the  NASA Specification en t i t l ed  !IExhibit A - Specifica- 

t i o n  - Television Equipment - kpol lo  Spacecraft" and NPC-200-2 

referenced therein.  

t i ons  are referenced by paragraph number i n  t h i s  document. If any 

confl ic t  ex is ts  between t h i s  qual i ty  program plan and the  contract ,  

the  contract will have precedence. 

Specific requirements of t he  camera specifica- 

1.4 RELATION TO RELIAl3ILITY REQUlREbEhTS 

The provisions herein are intended t o  a id  in achieving the  

r e l i a b i l i t y  requirements of the NASA camera specifications.  

This document complements t h e  Westinghouse Aerospace Division 

Rel iab i l i ty  Program Plan prepmed f o r  the  Lunar TV Camera in corn- 

plaince with NASA NPC-250-1 and is used t o  effect ively support 

t he  r e l i a b i l i t y  e f for t .  

preted t o  preclude compliance with the  Rel iab i l i ty  Program Plan 

f o r  t h i s  program o r  NPC-250-1. 

I io th ing  s ta ted  in t h i s  document i s  in te r -  

1.5 GOVEWWEEI QUALITY ASSURANCE ACTIONS 

Westinghouse recognizesthe r igh t  of NASA-MSC o r  i t s  designated 

representative t o  inspect, audit and review t h e  qual i ty  program 

of Westinghouse Aerospace or i t s  subcontractors. The r i g h t s  of 

t he  Government a re  included as a part  of t h e  r e l i a b i l i t y  and qual i ty  

controls applied t o  subcontractors on t h i s  program. 

-3- 
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i i E V i 3 i O N S  

Any revis ions t o  NASA specification N P C - 2 0 0 - 2  w i l l  be 

considered a contract  change and x g a t i a t e d  1~6th !!!.S!.-lGC. 

!.ny revis ion t o  t h e  specification is  reviewed by Product 

Reliability and all other  affected Nestinghouse Aerospace 

departments. 

t h e  revised document without a contract change, NASA-I.ISC 

will be not i f ied  i n  writing. 

If Westinghouse Aerospace e l e c t s  t o  implement 

Yestinghouse subcontractors are ?&.if ied of amy changes 

t o  procurement specifications resu l t ing  from N E - 2 0 0 - 2  

revisions. 

e f fec t ,  if any, t h e  change has on price and/or delivery.  

Subcontractors are requested t o  submit w-hat 

-4- 
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SECTION 2 

FASIC REQUEZENVI’S 

2.1 

2.2 

GENERAL 

The qual i ty  plan as detai led i n  t h i s  document, plus any 

supplementary procedures required, ensures tha t  qual i ty  require- 

ments of t h e  contract are continuously maintained. 

Rel iab i l i ty  participates i n  i n i t i a l  progrz.  planning, schedules, 

customer specif icat ion review, verdor surveys, design reviews, 

provide qual i ty  inputs fo r  procurenent documents, prepare t e s t  

and inspection procedures, perform qual i ty  audits, and 

implement corrective action when t h e  qual i ty  of t he  a r t i c l e  is 

marginal or  unsatisfactory. 

of all qual i ty  functions such as inspections and t e s t s .  

Zecorde other than t h c s s  delivered t o  t h e  custcEer are f i l e d  

and available as informtion t o  NASA-IGC, o r  i t s  designated 

representative upon request. 

Product 

Thorough documentation is  made 

QUALITY PR0GRA.M DOCUMENTATION 

Product Rel iabi l i ty  develops and provides qual i ty  

documentation as outlined i n  t h i s  quality program plan. 

Quality program documents such as process control, inspection 

and t e s t  procedures developed spec i f ica l ly  fo r  t h e  Lunar TV 

Camera program are uniquely ident i f ied  as such and submitted 

f o r  t h e  NASA-MSC actions described i n  the  following para- 

graphs. 

-5- 
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All special  documents f o r t h e  camera program ,-rc kept 

separated from other common documents. 

U.- ds t iSg  Aerzspace proc-xement, fnspec t izn ,  cal ibrat icn,  

failure reporting, I?IRB, and other qual i ty  forms are  used t o  

implement t h e  qual i ty  assurance program during the  design, 

procurement, fabrication, and t e s t  of t he  camera. Stat ion 

instruct ions are wri t ten describing t h e  use of these forms. 

They are maintained i n  f i l e s  w-hich are readi ly  available f o r  

use by the  inspectors o r  tes te rs .  

documents are  referenced and i l l u s t r a t ed  i n  t h i s  qual i ty  plan. 

Documentation has been categorized as Type I (Approval), Type 

I1 (Review), and Type 111 (Information). This c lass i f ica t ion  

was established during K.i.S!.-lGC - Yest inghouse Xmagement 

discussions held on 7 July 1961, at the  Aerospace Division. 

A l l  docurr,ents t o  be siibiiiiited we eztegzrized an4 ii t h e  

schedule provided in Appendix A .  

subject t o  actions of NASA-PSC as explained i n  the  following 

paragraphs. 

Sample copies of t h e  

A l l  documentation i s  

2.2.1 Approval (Typ e I) 

Westinghouse Aerospace is  granted approval i n  wri t ing 

within 3 weeks after NASA receipt  of document. 

notice i s  not received prior t o  t h e  end of t he  3 week period, 

t h e  item is  considered t o  have been approved. 

If a disapproval 

-6- 
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- 
2.2.2 kieview (Type II) 

Documents in t h i s  category are delivered by i;lestinghouse 

as  s ta ted  in Appendix A. 

disapproval within 2 weeks after MSC rece ip t ,  operations s h a l l  

I f  ?Jestinghouse h a s  not been notified of 

proceed in accordance with the document as delivered. 

2.2.3 Information ( ~ y p  e 111) 

A l l  documents i n  t h i s  category a re  submitted f e r  information 

regarding quality provisions of in-prcces.: f e s t  and/or inspection 

procedures, process control proceclwes .) e;.d t e s t  equipment checkout. 

Quality Status  Reports and Surnmar',~~s of corrective action taken as 

the  result of quali ty audits a r e  a lso provided. 

2.3 CHANGE CONTROL 

2.3.1 General 

Procedures f o r  t h e  control of a l l  documents m-fecting camera 

quali ty a re  as follows: 

The Engineering Department i s  responsible f o r  i n i t i a t i n g  the  

Revision Notice (R.N.) Form BA-5376-1, (Figure 2-1). The Revision 

Notice procedure is  documented i n  the  Engineering Bla.nual, Division 5, 

Section A - 1  (see note) and is summarized herein. 

Notice can be writ ten against a drawing, spares b i l l  of material, 

t e s t  specification, Purchasing Department specification, 

R-Specif ication, process specification, o r  f i n i s h  specification. 

The Revision 

- NOTE: The Revision Notice Procedure i s  included in the  Lunar TV Camera 

Proposal Addendum (page 5-25). 

-7- 
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The Revision Notice i n i t i a t e s  and acconplishes the following 

action, e i the r  d i rec t ly  cr indirect ly:  

a. 

b. 

C .  

d, 

e. 

f .  

g. 

h. 

i. 

j =  

k. 

1. 

m. 

Authorizes drawing changes 

Authorizes t h e  use o f  new drawings 

Changes specif icat  ions 

Authorizes t h e  use of new specifications 

Authorizes Nanufacturing t o  make equipment changes 

i n  t h e  shop. 

I n i t i a t e s  changes t o  purchase o rde r s  a d  AOA information 

Authorizes t h e  use, rework: 3 scrappage of parts, 

materials,  and tools  

I n i t i a t e s  changes t o  tooling and t e s t  equipment 

informat ion 

I n i t i a t e s  changes t o  spare pa r t s  information 

I n i t i a t e s  spares provisioning ac t  ion 

I n i t i a t e s  instruction book and handbook changes 

Becomes part of the h i s t o r i c a l  record of the  project 

I n i t i a t e s  a !'hold order!' t o  s top production and a 

!!hold release" t o  subsequently re lease it 

-9- 
AEROSPACE DIVISION 

U N C L A S S I F I E D  



0- U N C L A S S I F I E D  

Changes may be authorized only ky  o r  w i t h  the approval of t he  

Program IIanager f o r  t he  Lunar  TV Cmiera. 

i s  the  responsibi l i ty  of t h e  bogram Xmager. :111 changes t o  t h e  

camera must be approved by t h e  Configuration Control Foard (CCF!). 

The CCB w i l l ,  as a minimum, consist of representatives of Project 

Engineering, Manufacturing, and Product Rel iab i l i ty  i n  addition t o  

t h e  Program I4anager. 

Notices. 

C C 3  according t o  t h e  Revision Notice Procedirre. 

Configuration mgmagement 

Product Rel iab i l i ty  signs off a l l  Revision 

Configuration changes a re  processed and approved by t h e  

Configuration ident i f icat ion i s  d ~ f l n e d  by customer specifi-  

cations, engineering drawings, m d  other supporting specifications. 

Project Engineering prepares and dis t r ibu tes  the  approved Revision 

Notices t o  Product Xeliabfiitjr, lkn-dactwing,  m C  LPurchaslng after 

completion of  t h e  CCE neeti-. 

rnairitAnhg coi-digirration of ail in-house f&ricated items; 

Purchasing furnishes revision information t o  suppliers of affected 

items; and, Product Rel iabi l i ty  i s  responsible f o r  verifying t h e  

configuration of a l l  items at receiving inspection, assembly, t e s t ,  

and shipping. 

configuration control data books f o r  t h e  Lunar  TV Camera Program. 

A configuration control f l o w  diagram f o r  t h e  Lunar TV Camera Program 

i s  shown i n  Figure 2-2. 

%nufacturing i s  responsible for  

Product Rel iab i l i ty  prepares and maintains up-to-date 
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Figure  2-2. Lunar  Camera Configuration Control 
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Changes t o  inspection a r . ~  /'or t e s t  stst,ion irisiri ictions and 

procedures unique t o  t h e  Camera Program a r e  t h e  responsibi l i ty  of 

Product IcielidAXty a d  are retripwed and approved by the  Product 

Rel iab i l i ty  Director p r io r  t o  release.  Copies of a l l  applicable 

s ta t ion  instruct ions and procedures are placed a t  inspection 

s ta t ions,  and controlled d is t r ibu t ion  maintained. ! master f i l e  

i s  maintained in the  Product Rel iab i l i ty  Program office.  

2.3.2 Effect ivi ty  

The break-in point for all changes i s  specified on t h e  

Revision Notice. The break-in p o h t  i s  determined by Engineering, 

Ihnufacturing, and Technical and Logistic Support. Product 

Rel iab i l i ty  is responsible fo r  inspecting and verifying hardware 

conformance t o  t h e  configuration specified at a l l  l eve ls  of 

inspection, test, arid f i n a l  ver i f ica t ion  against the  configuration 

control l i s t  and contract recpirements. 
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3.1.1 -~ C l e a r l u e c i f i e d  - - _ _  Policies and  Objectives 

The management pol ic ies  in t h e  Aerospace Sjivision regarding 

r e l i a b i l i t y  and quality assurame fmct;ons w e  zefined i n  the  

Zel iab i l i ty  and Quality Assurance Po l i c  - - a ~ a l .  This  manual was 

prepared by t h e  Product 3ieliabil i ty ana Engineering Departments. 

The Product Rel iab i l i ty  Departzmt i s  responsible f o r  publishing, 

maintaining, and d i s t r i k z t i n g  t 3e  z:znEal and f o r  coordinating a l l  

revisions. The policy staterr,ents in t h i s  manual provide direct ion 

f o r  d l  Aerospace 3ivis ion departments and delineates responsi- 

bilities f o r  r e l l a b i l i t y  pna qca l i ty  assurance. 

Tle objective of qual i ty  assurance is t o  provide t h e  controls 

necessary t o  convert a design in to  equipment while maintaining the  

designed r e l i ab i l i t y .  The quali ty assurance system meets t h e  pro- 

visions of MIL-Q-9858A and w i t h  additional implementation as 

detailed i n  t h i s  document, complies w i t h  NASA NPC-200-2. 

-13- 
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Inspection and t e s t  records provide documented information f o r  

measuring t h e  adequacy of t h e  quality plan. 

provides guidelines f o r  implementing the  necessary changes o r  

additions required, t o  correct deficiencies t h a t  may exist i n  t h e  

application of t he  qual i ty  plan t o  t h e  fabrication, assembly, and 

test  of t he  te lev is ion  camera. Timely corrective action i s  taken 

i n  those meas where quality problems may appear. 

Evaluation of t h i s  data 

3.1.3 Quality Program Plan Submission 

The quality program plan herein i s  submitted f o r  NASA-XSC 

approval. 

plan after approval has been given are submitted three  weeks 

pr ior  t o  t h e i r  implementation. 

Changes o r  additions wr i t ten  t o  the  quali ty program 

C2G.QJIZJ-TIC:U' 

The ?rd~uct 3eliabilit:;  9epz tmer ; t  of t h e  !.emspace Diyision 

has t h e  organization and authority t o  maintain control of production 

operat ions and re la ted  division e f fo r t s  affecting quality. 

Yanager of Product Rel iabi l i ty  reports t o  the  Aerospace Division 

General Nanager and is responsible for overa l l  quality assurance. 

The Director of Product Rel iabi l i ty  f o r  t h e  Lunar TV Camera is  

responsible f o r  implementing the qual i ty  plan. 

t o  the  Lrmm TV Camera Program ihnager f o r  technical d i rec t ion  and 

receives administrative policy direct ion from the  H m a g e r  of Product 

Rel iabi l i ty .  

The 

H e  reports  d i r ec t ly  
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F i p e  3-1 shows the  relationship and func t ion  of the  Director 

of Product Rel iab i l i ty  t o  t h e  Lunar  TV Camera program organization. 

i. JESTINGHOUSE AEROSPACE DEPART*ENTAL RESPONSIEILITE,'; 

Vestinghouse Aerospace recognizes t h a t  compliance t o  the  pro- 

vis ions of NE-200-2 encompasses areas other than qual i ty  assurance. 

The attached matrix (Figure 3-2) out l ines  the  department responsi- 

b i l i t i e s  f o r  each sect ion of Npc-200-2 and indicates t h e  overlapping 

functions required t o  implement these reqcirements. 

element appears as the  responsibi l i ty  of several  departments, 

spec i f ic  d e t a i l s  t o  each section's function have been included i n  

t h e  quali ty plan. 

Rel i ab i l i t y  and Quality Assurance Policy Manual is also l i s t e d  on 

the  matrix. 

?&ere one 

The relat ionship of the  basic provisions t o  the  
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3 INCOUING TEST AND 3. MATERIAL HANDLING AND 3. CAMERA FUNCT'ONK TEST 3. INSPECTION AND TEST 
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Figure 3- 1 .  Quality Assurance Organization 
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SECTION 4 -- 

DESIGN A N D  DKVELOPIENT CONTROL 

4.2 

4.2.1 

k .  2.2 

GE1u”Jtli 

Nestinghouse Aerospace has a program t o  establ ish and document 

quali ty and r e l i a b i l i t y  c r i t e r i a  during the  preliminary design a d  

development stages, and maintain it throughout t he  contract. 

DRAIJING AND SPECIFICATION REVILW 

Design Review 

Prior t o  release design review of drawings, specifications, and 

technical documents a re  performed as outlined i n  paragraph 3.6 of the  f 

Reliabi l i ty  Plan. 

reviews. 

control the  quali ty of purchased and Westinghouse produced a r t i c l e s ,  

such as: ider;tificattion, c r i t i c a l  quali ty character is t ics ,  t e s t  and 

inspect ion methods, and quality requirements. 

Product Rel iabi l i ty  par t ic ipates  i n  the  design 

O f  primary concern are those items which determine or 

Qualified and Preferred Parts 

The design reviews ensure that  the designs m a k e  f u l l  u t i l i za-  

t i o n  of preferred par t s  which meet the performance, quality, and 

r e l i a b i l i t y  requirements of the contract. 

material selection is described i n  paragraph 3.9 of the  Rel iabi l i ty  

Plan. 

Preferred parts and 
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4.2.3 

4.3 

4.3.1 

-_ Government Docurrent IZeview 

Government documents specified i n  the  camera specification 

a re  implemented by Westinghouse. Addenda and supplements t o  

adequately define the  quality requirements of the  fabricated 

a r t i c l e s  are provided as necessary i n  the  form of drawings, pro- 

cedures, process specifications,  or s t a t ion  instruct ions.  

QUALIFICATION TESTS 

General 

Qualification t e s t s  of  materials, processes, par ts ,  

components, subassemblies, and t h e  fin31 camera assembly are  

performed t o  demonstrate t ha t  t h e  design is  inherently capable of 

meeting the  contractual requirements. In-plant qual i f icat ion 

tests are  accomplished i n  accordance with wri t ten t e s t  procedures 

prepared by the  Aerospace Test Laboratory under the  direct ion of 

-Project Design and Reliabilit.tg Engineering. 

plan i s  outlined i n  the  Integrated Test Plan prepared by 

Rel iab i l i ty  Engineering. 

t e s t s .  

These audi ts  consist  of t h e  following: 

Tie qual i f icat ion t e s t  

Product Rel iab i l i ty  audi ts  qual i f icat ion 

a. 

b. 

Checking test  equipent  ca l ibra t ion  s t a t u s  and condition 

Review equipment log  documentation f o r  adequacy of 

engineering entr ies .  

Review discrepancy report forms f o r  completeness and c. 

corrective act ion progress. 

-19- 
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d. Audit engineering use  of current t e s t  specifications 

and drawings. 

Check adequacy of camera handling and preservation during 

qualification testing. 

Perform and document mechanical and visual inspections 

of t he  camera o r  subassemblies a f t e r  exposure t o  cer ta in  

environments . 
Surveillance of entire qual i f icat ion t e s t  program status.  

e. 

f. 

g. 

Qualification t e s t  procedures, resu l t s ,  s ta tus ,  and discrepancy data 

ax subnitted t o  NASA or designated representative f o r  review. 

4.3.2 Par t s ,  Components, and Subassemblies 

Procurement sources submit qual i f icat ion t e s t  data t o  

Ilestinghouse f o r  parts,  components, and subassemblies as required 

by the  procurmefit document. 

Design and Rel iabi l i ty  Engineering t o  determine if additional 

tes t ing  i s  needed t o  f u l f i l i  r e l i a b i l i t y  requirements. 

parts fabricated in-plant such as modules, board assemblies, 

structure,  etc., are qualified i n  the  completed camera assembly 

qualification t e s t s .  

This  data is  reviewed by Project 

Finished 

4.3 -3 Systems and Najor Subsystems 

Qualification tests of the completed camera assembly i s  

conducted on three prototype models as outlined i n  the  Integrated 

Test Plan referenced above. 

ser ies ,  the camera is packaged and moved t o  the clean room f o r  

Upon completion of designated test  
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a complete v isua l  and mechanical inspection by Product Rel iabi l i ty .  

?-ll inspection and discrepancy data i s  recorded and included i n  

the  qual i f icat ion t e s t  report. 

4.3 -4 Requalification Tests 

Qualification t e s t s  a r e  repeated when inspection, tests, o r  

operational da ta  indicates  the inadequacy of a qualified a r t i c l e ,  

o r  as contract requirements d i rec t .  

analyzes a l l  design changes t o  determine r e q u a i f i c a t i o n  require- 

rcent s - 

Rel iab i l i ty  Engineering 

4.3.5 Qualification Status  List 

Re l i ab i l i t y  Engineering maintains a qual i f icat ion s t a tus  

l ist  documenting all purchased and in-house items t h a t  have been 

qualified and those requiring qual i f icat ion.  The s t a t u s  list is  

i n  accordance with the  NASA-?EC requested format. 

updated and submitted nontkly t o  NASA f o r  review. 

This  data is 

4.4 IDENTIFICATION 

Materials, processes, and design parameters a re  so 

ident i f ied in the  design documentation t h a t  t h e  engineering 

features  t o  be evaluated may be associated with t h e  par t icular  

a r t i c l e s .  Each a r t i c l e ,  unless physically impractical, i s  

ident i f ied by a unique part number and s e r i a l  number t h a t  i s  

consistent with the  engineering drawing and change control 

system. 

-2l- 
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Those items not physically ser ia l ized are assigned l o t  number 

ident i ty  . 
I n  all cases, t he  manufacturing records can t r ace  an item f romthe  

part level t o  system level (up and down). 
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SECTION 5 

CONTROL OF CONTFtACTOR PSOCURED W-TERIAL 

5.1 

5.2 

5.2.1 

GENERAL 

?-Jestinghouse Aerospace assumes the  responsibi l i ty  f o r  t h e  

a d e q a q  a d  cp2it.y of .m-at.eriCs, ar t ic les ,  a?:! semiees pro- 

cured f o r  t h i s  program. Westinghouse responsibi l i ty  includes: 

a. 

b. 

C. 

d. 

e.  

f. 

Selection of qualified procurement sources 

Transmittal t o  t he  supplier of t h e  design, r e l i a b i l i t y ,  

and qual i ty  requirements 

Receiving inspection of the procured items 

Feedback and corrective act ion systems 

Providing technical ass is tance and t ra in ing  t o  

suppliers,  when necessary, t o  improve r e l i a b i l i t y  

and qual i ty  levels .  
Fa i lu re  ziial3rsis 

SELECTION OF PROCLJREKEbPT SOURCES 

General 

A vendor survey team comprised of personnel representing 

Purchasing, Rel iab i l i ty  Engineering, Engineering, and Product 

Rel iab i l i ty  vis i t  major suppliers of Lunar TV Camera parts t o  

survey t h e i r  f a c i l i t i e s  fo r  compliance with qua l i ty  and 

r e l i a b i l i t y  requirements. If the  supplier of par t  has a 

previous and continuous quali ty record on a r t i c l e s  of t he  

same type purchased f o r  the  camera, a survey is not, made. 
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ijocumented evidence of the  suppl ier’s  qual i ty  and r e l i a b i l i t y  

program i s  required. Surveys may be conducted on both a pre- 

award and postaward basis.  

t i ons  arise t h a t  may invalidate a previous survey such a s  

deficiencies i n  materials received. 

Suppliers a r e  resurveyed when con- 

Documented survey reports  

are available t o  NASA o r  its designated represmtztiye xpr? 

request. 

5.2.2. Records 

Product Rel iab i l i ty  maintains t h e  rscords necessary f o r  

establishing and maintaining a quality history f o r  each sub- 

contractor and supplier i n  accordance wi th  t he  klestinghouse 

Aerospace supplier evaluation and ra t ing  procedure. 

5 03 PR0CURE”l DOCWBNTS 

5.3.1 Contents 

Subcontracts and purchase orders include provisions f o r  

the following as  applicable: 

a. A l l  drawings, specifications,  r e l i a b i l i t y  and quality 

requirements, test and inspection procedures, l a t e s t  

revision l e t t e r ,  and spec ia l  inspection and t e s t  equip- 

ment, as applicable, is referenced and m a d e  available 

as necessary t o  NASA o r  its designated representative 

f o r  review. 
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b. 

C. 

d. 

The following provision i s  included: 'Ithe Government 

reserves t h e  right t o  inspect any or  a l l  of the  work 

at the  supplier'  s plant '1.  

Vestinghouse Aerospxe s c ~ c e  h s p e c t l o n  and t e s t  

requirements . 
Subcontractor quality programs are classed i n  one of 

t h e  following categories: 

(1) The requirement t o  es tabl ish and maintain a 

quality system which meets t he  in ten t  of NPC-200-2. 

(The supplier of the SEC Vidicon tube is in t h i s  

category. ) 

The requirement f o r  suppliers of materials, parts,  

and components t o  conform t o  portions of Npc-200-3 

as selected and specified by i:Testiqhouse i n  t h e  

purchasing specifications.  (Suppliers of diodes, 

r e s i s to r s ,  cqmcitors, t r a m i s t o r s ,  and hardware 

are  i n  t h i s  category.) 

Other subcontractors having design responsibi l i ty  of 

producing complex subassemblies a re  required t o  

follow cer ta in  applicable portions of NPC-200-2 and 

all t h e  provisions of NPC-200-3 as specified by 

Westinghouse purchasing specif icat ions.  (Suppliers 

of t h e  yoke, integrated c i r c u i t s ,  and opt ics  a re  i n  

t h i s  category. ) 

(2) 

( 3 )  

A l l  supplier qual i ty  programs and inspection systems are  subject 

t o  survey by the  cognizant NASA in s t a l l a t ion ,  i t s  authorized 

representative and/or Westinghouse Aerospace. 
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e. Chemical and physical t e s t  documentation f o r  those 

r a w  materials designated a s  c r i t i c a l  by the Yestinghouse 

Lunar TV Camera Project. 

Requirements f o r  chemical analysis, physical tests, and 

l o t  ident i f ica t ion  records of raw material  procured by 

t h e  supplier t o  fabr icate  par t s  f o r  Lunar TV use. 

records w e  available t o  Vestinghouse Aerospace Product 

Rel iab i l i ty  upon request. 

The subroittal of documented evidence of  acceptance and 

qual i f icat ion t e s t s  and ver i f ica t ion  of Westinghouse 

and/or Government source inspection, when delivery i s  

made t o  iJestinghouse Aerospace. 

Necessary r e q u i r a e n t s  for ident i f icat ion,  spec ia l  

preservation, and packaging t o  preserve the qual i ty  of 

proctlred a r t i c l e s .  

f .  

These 

g. 

h. 

i. The manufacture date and t h e  date when useful l i f e  is 

expended f o r  items having de f in i t e  charac te r i s t ics  of 

qual i ty  degradation o r  d y i f t  w i t h  age o r  use. 

A l l  supplier a r t i c l e s  re jected and subsequently resubmitted 

by the  supplier i s  ident i f ied  as being resubmitted by t h e  

supplier e i the r  on the  a r t i c l e s  o r  on the  shipping docu- 

ments. 

Aerospace re jec t ion  document (3WJ) and supply information 

as  t o  h i s  corrective act ion taken. 

j. 

The supplier must reference t h e  Vestinghouse 
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k. Suppliers are required t o  obtain !lestinghouse 

:Ler~space ,h-ojezt approt-a, In ?~~i.tiI-g, of  al;y design, 

fabrication, o r  process change a f t e r  the  product has 

been supplied t o  the design require;?lents. 

e 

5.3.2 2eview 

Prior t o  release, all. pmcilrexerji dc~i;?er?ts m e  reT.riexxi k-7 "CY 

Product Rel iab i l i ty  t o  assure compliance with t h e  requirements 

established i n  paragraphs 5.2 and 5.3 of t h i s  program plan. 

procurement documents are available a t  !,erospace fo r  review and 

information t o  t h e  NASA representative. 

P - l l  

5.4 GOlERN~XIJT SGURCE INSPECTION 

If t h e  need f o r  government source inspection is  determined by 

It4SP.-I3C o r  i t s  designated representative, t he  purchase orders con- 

tain the  statement of hTC-200-2, Section 5, paragraph 5.3.lb. Con- 

t r ac to r  source inspection i s  performed as defined i n  paragraph 5.5. 

5.5 CONTZXTOR SOUnCE INSPECTION 

'Jestinghouse Product Rel iabi l i ty  u t i l i z e s  source inspection 

or  requires objective evidence t h a t  t h e  supplier complies, i n  de ta i l ,  

with applicable requirements if t h e  following ex is ts :  

a. The a r t i c l e s  are at a level of assembly t h a t  precludes 

adequate inspection a t  Yestinghouse Jerospace. 

In-process controls have such an ef fec t  on t h e  qual i ty  and 

r e l i a b i l i t y  of the  a r t i c l e  t ha t  qual i ty  cannot be determined 

b. 
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bg t e s t  and inspection on completed a r t i c l e s .  

V e r i f i c z t L ~ n  tes t s  a t  ..estinghouse a re  destructive i n  nature. 

i'pecial t e s t  equipment required a~ould be too costly t o  

duplicate. 

c. 

ci. 

:lestinghouse Field Quality Control personnel monitor t he  supplier'  s 

manufacturing, inspection, ~ ~ n d  t e s t  p~cced-mes f o r  compliance t o  the  

qual i ty  requirements of t he  contract. 

Bepresentative is resident a t  Elmira, New York, t o  inonitor t h e  canera 

tube manufacture and witness acceptance t e s t s .  

A Field Quality Control 

5.6 RECEIVING INSPECTION 

The packaging requirements are specified i n  t h e  procurement 

specifications.  

a r e  required of all vendors f o r  the  cimera. 

ident ica l ly  marked. 

extericlr shipping container i n  2 ifeatherproof envelcpe in a manner 

such t h a t  t he  container does not have t o  be opened t o  gain access t o  

t h e  packing s l ip .  

i n t e r i o r  shipping container. 

a r t i c l e  are a l so  enclosed within the  inner container. 

of t h e  a r t i c l e  a t  Westinghouse Aerospace, t h e  receiving department 

removes the  external  packing s l ip ,  stamps the  package, assigns the  

inspection l o t  control number on the  inspection cards and forwards 

t h e  inner carton t o  the  receiving inspection area of t h e  Lunar TV 

Camera clean room for  inspection and/or funct ional  tests. 

Double shipping containers, except f o r  r a w  material, 

Each container i s  

fL packing s l i p  i s  attached t o  the  outside of t he  

A duplicate packing s l i p  i s  enclosed within t h e  

Test and inspection records of  t h e  

Upon receipt  
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t i o n  s t a tus  list 

t-. 

c. 

they me designated f o r  qualificati.cn i n  n m t h e r  assei:.ti;. 

t he  omission o f  qualification t e s t s  has been justif‘ie4 GrL 

t he  qual i f icat ion s ta tus  l i s t  and zpprcved by KA*2’-’’:L 

sat isfactory evidence of adequate inspection and t e s t s  d. 

having been performed by the  supplier i n  xco rdmce  with 

t h e  purchase order. 

Upon receipt,  e l ec t r i ca l  and/or mechanical t e s t s  are performed 

on a l l  a r t i c l e s  which have not been source witnessed by 

:.Testinghouse Aerospace Prcduct Xel iabi l i ty  personnel. 

mechanical inspection i s  performed on a l l  items regardless of 

Visual and 

source coverage. 

the  l a t e s t  officially released drawings, specifications,  stztior,  

Inspections are performed i n  accordance with 

instructions,  and procedures. Receiving inspection i s  equipped 

with the  necessary inspection and tes t  equipment, drawings, 

specifications,  catalogs, e t c .  , t o  perform i t s  operation upon 

receipt  of the  i t e m .  

are wri t ten f o r  all c r i t i c a l  items t o  assure t h a t  only top  

Detailed inspection and tes t  procedures 

qual i ty  items are accepted f r o m  t h e  suppliers. 

shelf l i f e  character is t ics  are inspected t o  assure t h a t  t h e  

Items having 

manufacturer’s expiration date i s  indicated. Raw material  

received i s  chemically and physically t e s t ed  on a random bas is  
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per ::aterial Inspection Detail cards prepared by l'ro~luct 

:?el iab ilit y . R e  c e iving inspect ion physic a l l y  s f: p:tr:>.t. e s ,u nar 

TV r a w  materials and fabricated a r t i c l e s  from other contract 

zz t e r i a l s .  Sepmation as a ~ h i m m  s h a l l  c m s i s t  ef: 

a. 

b. Conforming materials or  a r t i c l e s  

c. Rejected materials or  a r t i c l e s  

IIaterials awaiting inspection o r  t e s t  r e su l t s  

5.7 13SI$rI?IC?-TION 

Ident i f icat ion of hardware i s  maintained as fo l lows  : 

a. A l l  subassemblies a r e  se r ia l ized  by t h e  supplier. 

b. A l l  electronic  components which require burn-in and 

variable data recording are  ser ia l ized  where physically 

practical .  

ident i ty  by the  assigned l o t  number. 

Those not physically ser ia l ized  r e t a in  t h e i r  

c. A l l  r a w  material  purchased spec i f ica l ly  f o r  t h i s  program 

i s  controlled by purchased l o t  ident i f ica t ion  established 

a t  receiving and related t o  t k e  purchase order number. 
P 

d. 1-11 material  accepted o r  re jected at receiving inspection 

is  ident i f ied as t o  its s t a tus  by an inspection stamp 

placed upon t he  accompanying documentation. 

stamp is described in Section 10 of t h i s  qual i ty  plan. 

Use of t h e  
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The 7;aterial Rejection Notice (KRN) (Figure 14-1) i s  u t i l i zed  t o  

document a l l  re jected material  when received. 

r orm FA-5l44E (Figure U-3) documents f a i l u r e  of purchased material  

at  t h e  test  level.  

reqdested m s  *itten t , ~  t h e  supplier as part of the  >jestinghouse 

feedback system. Detailed information on !Jestinghouse f a i l u r e  report- 

ing and corrective act ion i s  found i n  Section L!+ of t h i s  qual i ty  plan. 

The Discrepancy 2eport 

" 

Letters  of complaint and corrective action 

5.9 SUPPLIER RATING AND PREFELRRED SOURCE LISTS 

The Uestinghouse Aerospace Division u t  ' l izes  a computer tabulated 

Vendor Quality and Procurement Cost Control systerc as an input t o  

preferred source determinations and t o  assign corrective act ion 

p r io r i t i e s .  

crepancy data and costs  incurred f o r  processing nonconforming material. 

This information is  used by Engineering, Purchasing, and Product 

Eleliability t o  monitor vendor qual i ty  t rends and t o  i n i t i a t e  timely 

corrective action. 

Control Report is issued monthly and provides t h e  following data f o r  

The system compiles a his tory of individual vendor dis- 

The Vendor Quality Rating and Procurement Cost 

each vendor by part number: 

a. Vendor ident i f ica t ion  

b. A Lot Quality Rating (LQR) f o r  t he  reporting month 

x 100 L&R = 1 - Quantity Rejected 
Quantity inspected o r  tes ted  
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c. The cost of processing nonconforming material  fo r  t h e  

reporting month 

An LQR for  each of the 6 preceding months d. 

e. 

f .  

An average L a  f o r  the past  6 months performance 

A 6 months summary of re jec t ion  cos ts  incurred 

The Procurement Quality Assurance Section of Product Rel iab i l i ty  

evaluates the  report  continuously t o  determine corrective action 

at tent ion and e f fo r t  p r ior i t ies .  Corrective action is  i n i t i a t e d  

and coordinated through Engineering, Purchasing, and the  vendor 

f o r  problem investigation and resolution. 

5.10 COORDINATION OF CONTRACTOR-SUPPLIER MXA5URING AND TEST EQUIBENT 1249 
STANDARDS 

Westinghouse assures t h a t  t h e  suppliers u t i l i z e  a cal ibrat ion 

s y s t e m  t h a t  is t raceable  t o  the National Bureau of Standards and 

provides control of,  and periodic cal ibrat ion of ,  all nieasuring 

equipment used t o  ver i fy  engineering parameters of a r t i c l e s  submitted. 

If ident ica l  spec ia l  equipments are  used a t  Vestinghouse and the  

suppliers f a c i l i t i e s ,  periodic correlat ion checks will be made. 

Inspection procedures and workmanship standards a re  correlated 

between Westinghouse inspection and the  supplier. 
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':estinghouse complies w i t h  NASA regulations i n  controlling t h e  

government furnished property t o  be supplied t h e  contractor i n  

performance of t h e  Lunar TV program. 

Fieguiaiions Pari; i3 erit i t ied !!Goverr~~erit. Baperty" tiiiC: .'.SI3 Sect lor: 

13 and Appendix F. 

Reference JJflSA ,?rocurernent 

I n  compliance with the  above referenced Regulations, ;!estinghouse 

has prepared a detai led procedure f o r  t h e  control of goverment 

property. 

F a l t h o r e  Divisions Manual For Control of Government Property" has 

been approved by t h e  Local Cognizant Inspection of f ices  (EulJeps 

Eep. Balto.) and Ealto, Distr ic t  off ice ,  Defense Control Ldministra- 

t i o n  Services Region, Westinghouse Elec t r ic  Gorp. Defense and Space 

Center, Ealtimore, I4aryland. 

incoming inspection, storage,  ident i f icat ion,  i s su i rg  and disposal 

of government property which h a s  been acquired f o r  t he  account of 

t h e  government o r  i s  furnished by t h e  Government f o r  use i n  

performance of t he  contract. 

This procedure ent i t led Westir@ouse Electr ic  Corporation 

Tkiis procedwe covers t he  rece ip t ,  

Highlights of t h i s  contractor' s Wanual f o r  Control of Govern- 

ment Property11 are  as follows: 

1. Receipt of Government Furnished Property i s  recorded on 

standard IJestinghouse Form 30666 Request fo r  Goverrment 

Property. 
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2. Incoming inspection is  performed by visual  IIie<ms t o  detern,ine 

quantity of containers shipped are  the  actual  quan t i t j  received, 

and t h a t  there  i s  no v isua l  damage caused i n  t r a n s i t .  

3. Recording & storage of government property i s  maintained i n  a 

segregated storeroom (separate from contractor property). 

Ident i f icat ion and marking of  the  property i s  made in t h e  

Government Property .Storeroom. 

4. Issues from Government Storeroom of properties are  made on an 

approved issue document. 

those items requiring same. 

Elec t r ica l  performance is  ver i f ied  on 

5. Upon completion of a contract all residual  inventory is moved t o  

t h e  Government IJarehouse Storage area. 

held u n t i l  authori ty  f o r  i t s  removal is  received f r o n t h e  

government. 

This res idual  property i s  

Copies of the  complete procedure f o r  t he  Control of Government 

Fropertyare available f o r  NASA MSC review upon request. 

Then GFE items axe moved f r o m  Westinghouse t o  GSFC o r  another 

government f a c i l i t y  f o r  major environmental t e s t s ,  t h e  items are  

moved on a Government shipping document ( D D l l . 4 8  o r  D D U 9 ) .  

t h e  items are  t o  be delivered as a contract-end-item, then all 

shipments m e  made on 2 ~ 3 2 5 0 .  

If 

, 
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SECTION 7 

CONTROL OF COWCTOR-FAERICATED &?TICUS 

GENXRAL 

The qual i ty  control system a t  liestinghouse Aerospace assures 

t ha t  adequate control of quality i s  maintained throughout the 

receipt,  ident i f icat ion,  stocking, and issue of material, and the 

en t i re  process of development, manufacture, packaging, shipping, 

storage, and maintenance. A l l  a r t i c l e s  fabricated are subject t o  

control at such points as  necessary t o  assure conformance t o  

drawing and specification requirements. Inspection and t e s t  

procedures (implemented by Product Rel iabi l i ty)  a re  prepared and 

maintained t o  supplement t h e  applicable engineering drawings and 

specifications, and &e clear  the manner i n  which such procedures 

are  used. A Iviaterial Flow Chart f o r  the  Lunar TV Camera i s  shown 

in Figures 7-1 and 7-2. 

CONFORKANCE CRITERIA 

The basic documents t ha t  govern conformance of fabricated 

a r t i c l e s  t o  the  contract requirements and establ ish acceptance and 

reject ion c r i t e r i a  are t h e  Rel iabi l i ty  and Quality Assurance Policy 

IQnual, Process Specifications, Drawings, Workmanship Standards, 

and Product Rel iabi l i ty  Inspection and T e s t  Stat ion Instructions. 

INSPECTION AND TEST PLANNING 

Upon completion of t he  camera design, representatives of Design 
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FABRICATION 
e ' I 

I 
I 

FIRST PIECE AND 100% INSPECTION 
IS PERFORMED AT EACH STEP OF 
MANUFACTURE USING DRAWINGS, SHOP 
PRACTICES MANUAL, INSPECTION STATION 

I 1 -1 PURCHASED PARTS, ASSEMBLIES RECE I V  ING 

A L L  TOOLS, JIGS, FIXTURES ARE INSPECTED 
AND TRYOUTS WITNESSED PRIOR TO PRODUCTION 
RUN BY PRODUCT RELIABILITY AND MFG ENGRG 
TOOL IDENTIFICATION AND APPROVAL IS 
DOCUMENTED BY PRODUCT RELIABILITY. 

I - - -  - ---- -.-- ^.__^ ".._ ..-, , r C  SnlPmENT V E R i F i i D ,  PuRCnASE f i i i G E 3  XJi'i'Lltfi L tn l  irica runt 3 UIVW M ~ J L I V I O L T L  J 

RESULTS OF SOURCE INSPECTION, ACCEPTANCE 
TESTS, AND BURN-IN DOCUMENTATION W I L L  
ACCOMPANY ALL ITEMS AS REOUIRED -- -----------------_ 

---------------- 
I I 1 

INSTRUCTIONS AND INSPECTION DETAIL 
I CARDS. ALL INSPECTIONS AND TESTS 

I ARE RECORDED AND VERIFIED ON 
CONTROL TAG. LOT COMROL I S  

I MAINTAINED. 

4 

I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

I 
I 
I 
I 

t 

-, 
WORKMANSHIP STANDARDS 

INSPECTION DETAIL URDS, INSPECTION STATION 
INSTRUCTIONS, AND WORKMANSHIP STANDARDS 

I 

w 
RAW MATERIALS 

SUPPLIER CERTIFIES MATERIAL PER PDS OR 
M I L  SPEC. TEST SAMPLES, CHEMICAL, PHYSICAL 
TEST VERIFICATION AND DATA W I L L  ACCOMPANY 
MATERIAL AS REOUIRED. 

I 

c 1 

INSPECTION DETAIL CARDS AND STATION 

RELIABILITY. 
- INSTRUCTIONS PREPARED BY PRODUCT 

- RECEIVING INSPECTION I 

RAW MATERIALS - SHIPMENT AND 
DOCUMENTATION INSPECTED 1 0 0 %  FOR 
OUANTITY AND OUALITY USING INSPECTION 
DETAIL CARDS, PDS. MIL. SPECS., 

I DRAWINGS, AND INSPECTION STATION 
I INSTRUCTIONS. 

- 
STOREROOM 

MATERIALS ARE COUNTED, HELD, STORED 
BY LOT NUMBER, AND ISSUED IN 
CONTAINERS PER PRODUCTION RELEASE. ROUTING CARD INDICATES MACHINE AND 

OPERATIONS TD BE PERFORMED, LOT NUMBER, + AND MATERIAL SPECIFICATIONS 

PRODUCTION 

c 

CONTROL TAG IDENTIFIES MATERIAL AND DRAWING 
WITH PART. MATERIAL SPECIFICATIONS. LOT 
NUMBER, DRAWING NUMBER, INSPECTIONS, AND 
TESTS ARE RECORDED. 

I 

1 
DRAWS MATERIAL, ISSUES DRAWINGS, ' ROUTING CARDS, CONTROL TAGS TO I ACCOMPANY AND IDENTIFY MATERIAL. 

I MAINTAINS LOT CONTROL. 

MANUALS ARE PREPARED AND ISSUED TO A L L  

I I 

I 
I SPEC. CHECKLISTS. 

+ 
1 [ I  CLEANING AND PACKAGING 

I 
I 
I 
I 
I 
1 
i 
I 
I 
1 
I 
I 

I 
I 

I 
I 
I 
I 

I 
1 

PROCESS SPECS WRITTEN BY ENGINEERING. 
PROCESS SPEC CHECKLIST WRITTEN AND 
AUDITED BY PRODUCT RELIABILITY. A L L  
PROCESSES. SOLUTION ANALYSIS. OUALIFICATION 

INSPECTION AND TEST STATIONS BY PRODUCT I RELIABILITY. PROCESSES 

TESTS, AND CERTIFICATIONS ARE MONITORED 
AND DOCUMENTED BY PRODUCT RELIABILITY. ' FABRICATED PARTS ARE ULTRASONICALLY I I ! CLEANED AND PACKAGED PER PROCESS 

I SPEC AND STATION INSTRUCTION. 
I 

OUALITY ASSURANCE STATIONS U 

Figure  7- 1 .  Material  Flow Char t  (Incoming) 

19SSA-VB-16 
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r 
LUNILR C4MERA CLEAN ROOM 

PURCHASED PARTS 
RECEIVING INSPECTION 

SHIPMENT AND DOCUMENTATION INSPECTED 100% 
FOR QUANTITY AND OUALITY USING INSPECTION 
DETAIL CARDS. DRAWINGS, PDS, MIL. SPECS., 

, , ACE ::4SPEET:GX STltidii ilSTRUCTIGN5. I 

PURCHASED PAWS 

AS SEY BLlES 
FABRICATED PARTS 1 

I !  I 

SPACE MOOULE 
FABRICATION AREA 

MODULE MATERIALS AREFIELEASED FROM THECLEAN,,. 
Rooh? IN SEALED CONTAINERS, ASSEMBLED,WELMD, 

SEALED CONTAINERS FOR PREMOLD ELEC TEST 
INSPECTED, AND RETURNED m THE CLEL\N Room IN 0 -  - 
INSPECTION CONTROL SHEET IDENTIFIES EACH 
UNIT BY NAME, SERIAL NO. , DRAWING NO., AND 
REVISION, APPLICABLE REVISION NOTICES, 
BREAK-IN POINTS, COMPONENT DRAWING AND 
INSPECTION LOT MJMBERS. 

I I  I 

AEROSPACE TEST CENTER 
VIBRATION ACCEPTANCE TESTS PERFORMED PER [ 
T. SPEC. SPECIAL HANDLING INSTRUCTIONS 1 
WRITTEN B Y  PRODUCT RELIABILITY. 

- 
1. 

I I  
I I  
I I  
I 1  

TEST SPECIFICATIONS (T. SPECS 1 WRITTEN BY 
ENGINEERING, SUPPLEMENTED BY PRODUCT 
RE L I A B  I L I T Y  STAT I ON INSTRUCTIONS. 

+ t  
ASSEMBLY 

- 

ASSURANCE STATIONS AFTER EACH ASSEMBLY 
OPERATION USING DRAWINGS, INSPECTION STATION 
INSTRUCTIONS I AND WORKMANSHIP STANDARDS 

t INSPECTION AND TEST RESULTS ARE RECORDED 
I AND ACCEPTANCE VERIFIED ON INSPECTION 

I 
I 

ASSEMBLIES AND FINAL SYSTEMS ARE TESTED 
PER T SPEC. AND RESULTS RECORDED. 

I 
I 
I 

CUSTOMER INSPECTION 

F I N A L  INSPECTION AT THIS POINT,  MAY ALSO 
I BE DONE AT OTHER INSPECTION STATIONS. 

I 
I 
I 

PACKAGING AND SHIPPING 

CAMERA, SHIPPING CONTAINER, AND DOCUMENTS 
I ARE INSPECTED TO SPECIFICATIONS AND 
1 STANDARDS. 

i 
EOUIPMENT LOG 

INCLUDES ALL SUBASSEMBLY AND SYSTEM 
INSPECTION-TEST CONTROL SHEETS ,OPERATIONAL 
DATA, FAILURE REPORTS AND ANALYSIS, 
CONFIGURATION,PART REPAIR AND REPLACEMENT 
INFORMATION. 

NOTE: A DETAILED END-ITEM TEST AND INSPECTION 
UNIT ASSEMBLY INSPECTION, AND TEST SEQUENCE W I L L  BE SUBMITTED WITH THE 
END-ITEM TEST P L A N  A T  A L A T E R  DATE, 

DiAGRAM SHOWING INDIVIDUAL 

ACCEPTANCE DATA PACKAGE 
TO BE DELIVERED WITH EACH CAMERA I N  
ACCORDANCE WITH NASA REQUIREMENTS. 
CHECK-LIST PREPARED BY PRODUCT RELIABILITY 

I95 5 A-VB- I 7 

- 

Figure 7 - 2 .  Material F l o w  Chart (Test  and Assembly)  
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and Rel izb i l i ty  I'bgineerhg, fioduct Rel iab i l i ty ,  n n ~ l  ":$ ni:f :&iirinT 

p.~rt,icipxt,e i n  comprehensive s tudies  of the c n r ~  r :i ::IF: c il an i z a- 

t ion ,  electronic packaging, and material integration. i t e s u l t s  of  

these studies are used t o  establish an e f fec t ive  seyence  of in- 

process fabrication, assembly, inspection, and tes t  operations t?,:it 

aiSlceS compliance ~ L t h  the  q j a 2 i t y  ~d relizbj-libdr yeniii yn.non+ V . ~ l " * I " " .  = 

Planning a l s o  includes provisions f o r  customer inspection at d i f fe ren t  

l eve l s  of in-process assembly. 

a 

7.3.1 

'dvance planning i s  made f o r  t h e  end-item t e s t  plan described i n  

After t h e  level  of t e s t ing  h a s  been established by paragraph 7.4.2. 

Engineering and Product Reliabil i ty,  t es t  tool ing requirments  are  

planned i n  conjunction with t h e  Product Support Equipment DeprJ-tzent. 

i review of  t h e  assembly drawings i s  conducted t o  deterxine the  need 

f o r  any special  t oo l s  t o  check drawing dimensions. 

Inspection and Test Procedures 

Specific inspection procedures are wri t ten by Product Rel iabi l i ty  

Engineering for :  

a. Subassemblies t h a t  require special  detai led instruct ions t o  

assure product compliance with requirements. 

b. Ilajor assemblies 

c. I t e m s  t h a t  require c r i t i c a l  mating dimensions f o r  proper func- 

t ional  operat ions. 
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These inspection procedures include acceptable m r k ~ z n s h i p  s t ~ d ~ d s  

as  established by Product Reliabil i ty.  

Srgineering prepares and releases t e s t  requirement specifications 

f o r  t e s t ing  of individual par ts ,  subassemblies, and major assemblies. 

Information supplied by Engineering t o  the  t e s t  equipwent design 

group is  integrated w i t h  the  t e s t  t o o l  design requirements t o  

become the  operational t e s t  specification. 

t e s t  specifications include t h e  following: 

The above inspection ar,d 

a. 

b. 

C. 

d. 

e. 

f .  

g. 

A l l  

t he  

.Article ident i f ica t ion  

Objectives of t he  t e s t  

Special measuring and t e s t  equipment t o  be used specifying 

instrument t o  be observed 

Detailed operations t o  be performed by the  t e s t  operator 

Special environmental and/or input conditions t h a t  m u s t  be 

maintained during t e s t  

Test parameters including tolerances, t o  be measured and recorded 

Cr i te r ia  for determining conformance o r  re jec t ion  

t e s t  specif icat ions and inspection procedures are  kept at 

inspection o r  t e s t  s ta t ion  and are  readi ly  available f o r  use 

by the  inspector or t e s t e r .  Test specif icat ions a re  supplemented 

by s t a t ion  instruct ions specif ical ly  de ta i l ing  the  use of special  

documents, log recording, data handling, failure reporting, 

customer submittal, e tc .  
* 
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7.3.2 

7.3.3 

- _  T;s&ablishment _I_ of Values t o  be Observed 

Those character is t ics  which are t o  be observerl :luring t e s t  .TIC! 

inspection :.L-c defined by Engineering i n  t e rns  of performance 

dzta and g i w n  tolerazces for deeter.dr-mtiol? nf accept-?bility. 

-.:orkmanship Inspection Standards 

'.-here necessary, standards (models) are selected as  examples of 

The standard ( a  conponent , a sub-assenbly, acceptable workmanship. 

o r  t h e  conpleted assembly) is jointly selected by Product 3,eliabil i tg 

and NASR, o r  i t s  designated representative. The standard i s  kept 

updated t o  t h e  latest  configuration and assembly techniques. 

::ritten workmanship standards are par t  of t h e  inspection procedures 

described in  paragraph 7.3.1. 

INSPECTION AND TEST PERFORWWCE a 7*4 
Product Rel iab i l i ty  performs inspections and t e s t s  as described 

i n  t h e  previous paragraphs and indicates confornlance through qual i ty  

control documentation. 

7-3b) are  used t o  document inspections and tes ts  s t a r t i ng  a t  t he  

module level.  

l e v e l  are described in para. 7.5.2. 

uni t  by name, drawing number, and revision, serial number, shop order, 

applicable revision notices, break-in p i n t s ,  component draT.ring 

numbers, and component inspection l o t  numbers. As each operation i s  

completed it i s  signed by the  assembly operator, inspected, and i f  

acceptable stamped by the  inspector. 

Inspection control sheets (Figures 7-3a and 

Documentation of inspections and tests pr ior  t o  module 

The control sheet i den t i f i e s  t h e  

h y  discrepancies fcund during 
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INSPECTION COta TROL SHEET 

NSTRUC TlONS 

COMPONENTS 

I 7 1 

J. I 1 

a Figure  7-3a. Lunar TV Inspection Control Sheet 
1955A -VE-19 
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LUNAR T V  
INSPECTION ANt TEST LiDG 

INSPECTION 

USE CONTINUATION SHEET (PR FORM NO 302.1) 

Figure 7-3b. Lunar TV Inspection and Test Log 

i 9 5 3 A - ~ - t O  
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impec t ion  and tes t  nre recorded on t h e  inspection control shwt,, :I,*! 

re-inspection i s  performed a f t e r  any rework operrition; Lc:fore j r.:fic;c- 

t i o n  s t a n p o f f .  Ftamp t raceabi l i ty  i s  descriked i n  rectjon l b .  

I ; lectr ical  charac te r i s t ics  are determined bg t e s t ing  t o  engicenrir.;~ 

t e s t  specifications.  ?.11 discrepancies, malfunctions, &:ustments, oGt 

of tolerance conditions, etc., are recorciea on t h e  Discrepancy 2epol.t 

(Form RA 5 U ) .  Inspection personnel a re  responsible f o r  deterrriining 

whether t h e  u n i t  and/or assembly i s  b u i l t  t o  t he  correct ccnfiguratior. 

and is i n  conformance with drawing and specif icat ion requirer;.ents. 

1;onconforming a r t i c l e s  t h a t  require formal 1.lR.B action are  processed 

2s described in Section 8. 

The format and procedure for  use of t h e  equipment log (2ef. I<PC 

LC5cTl r ) n  Section 3.10) t o  be employed on t h e  Lunar TV Caner2 Frogran. i s  

t h e  responsibi l i ty  of t h e  Product Re l i ab i l i t y  Department and i s  

described herein. See Figure 7-3c f o r  proposed f o r m t .  

Each system equipment log package includes the  inspection control 

sheets  described previously i n  t h i s  section. 

inspection and control sheets)  lists all par t s  required t o  assenble 

t h e  camera and documents t he  following: 

a. l o t  ident i f ica t ion  

b. serial number 

c. 

The log  (including 

operating time and/or shelf l i f e  
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d.  

e. 

f .  

g. 

il. 

i. 

3 .  

k. 

1. 

m. 

n. 

idle periods (defined a s  any period o f  time t h a t  the camera 

is nonoperating ) 

date  of t e s t  operation 

type of tests performed and t h e i r  environment 

f a i l u r e  reports 

repa i rs  and replacements 

configuration of t e s t  equipent  and cal ibrat ion due date 

accumulated numbers of duty cycles 

record of questionable occurrence 

test data  sheets  

i den t i ty  of t e s t e r  

design changes originating from tes t  evaluations (originating 

on a Request f o r  Ehgineering Action Report (Figure 7-4). 

I n  addition, a configuration list is provided l i s t i n g  a l l  applicable 

drawings and revisions,  and s e r i a l  number of any replaceable par ts  

ins ta l led .  

Product Rel iab i l i ty  i n i t i a t e s  t he  equipment log pr ior  t o  the  

start of system camera acceptance t e s t .  

record t h e  required data. 

are attached and become an integral part of the  equipment log. 

replacements of subassemblies during acceptance testing are  documented 

on t h e  equipment log and t h e  inspection control  sheets a re  changed 

accordingly. 

Nodel No. 1 b u i l t  on t h i s  contract, including the  periods of 

Technicians and inspectors 

AU. subassembly inspection control sheets 

Any 

The log a p p l i e s t o  all cameras except Service Test 
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REQUEST FOR ENGINEERING ACTION 
f o m  -A 

No. 29998 

TO Manfg Engr - ____ - __________ Oept ____ Mall stop _ _  ___ 
Test Engineer ~ _ _  ~~ Depc _ _  _-  Mail Stop 

Mail St?p Engineer Dept 

manufacture 

WP " r e  experiencing diffirulty In the performance of  ... ~ .- ... ... _~ . . 
, * S l * ! * .  1 re<,"- " 0  ..,.. , 

- _ _ _ _ _ _ _ _ _  _ - ____ 
Model Product son 

Equipment applicoblc on Order No 

Thir reauires attention Immediately Early as Convenient Within _ _ -  hours 

Ttt le  Dace Mali 
Requested B y  - -Dcpt - 1 1 r n c ~ -  Stou __%an--- 
Add t i m o i  T tle & Date & '_ ' 

-Phone __ Oato Added By- ___ Dept Time-. - 

__ _ _ _ _ - ~  Order No _ _ _ _  __-- - 

. -  

RETURN TO ORIGINATOR 

9 5 f . A  F f  8 

Figure 7-4. Request for Engineering Action 

- 4 5 -  
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qual i f ica t ion  t e s t ing  , of which Product Reliabilit,:; I :il i r v i  I t . 
Two copies of t he  equipment log becomes a part  o f  t5e xcecp:,ar.cr: 

data  package t o  be sent with each camera shipped. 

7.4.1 In-Process Inspection 

Inspections and tests a r e  performed at each s tep  vhere tr,e 

a b i l i t y  t o  inspect o r  test  might be impaired o r  def ic ienciei  

concealed by a fur ther  operation. 

Fabrication operations a r e  detai led i n  Routing Cards (Figure 

7-5) prepared by Nanufacturing and include the  operatior: descrip- 

t i o n  and number, responsible section performing t h e  oper.k1m, 

t o o l  requirements, machine u t i l i za t ion ,  qual i ty  reqzirenentz such 

as inspection and test points, and process specifications.  3 i o r  

t o  release,  all routing cards are reviewed by Product 3e l i&bi l i t J -  

t o  determine i f  the  points of inspection, types of inspection, 

t e s t s  and other qual i ty  provisions have been inccrporzteci. 

Typical in-process control inspections t h a t  are perfcrzed 

during the  fabricat ion of t h e  welded modules f o r  t h e  canera are  

shown in t h e  flow diagram in Figure 7-6. 

7.4.2 

7.4.2.1 End-Item Test man 

End-Item Tests and Final Inspection 

EL detai led End-Item Test P lan  w i l l  be submitted t o  NASA-BEC 

f o r  review prior  t o  beginning t e s t  on Service Test Picdel i'2. 
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Figure 7-5. Routing Card 
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ASSEMBLE 

PER APPLICABLE DWG. 

i 

(PRODUCT R E L I A B I L I T Y  1 
PER DWG.8 STATION 

INSTRUCTIONS 

I 
INSPECT 

(PRODUCT R E L I A B I L I T Y  ) 
PER DWG 8 STATION 

INSTRUCTIONS 

PER T-SPEC 8 STATION 
INSTRUCTIONS 

1 NSPECT 

(NASA OR REPRESENTATIVE) 

MOLD 
MARKING 

(PER PROCESS SPEC) 

-_ i 

INSPECT 

PER DWC. 8 STATION 
INSTRUCTIONS 

(PROOUCT R E L I A B I L I T Y  1 

1 

ELECTRICAL TEST 
PER T-SPEC t STATION 

INSTRUCTIONS 

I 
. 

INSPECT 
PRODUCT R E L I A B I L I T Y )  

INSPECT 

(NASA OR REPRESENTATIVE) 

-7- TO BOARD ASSEMBLY 

19SSA- V B  - I S  

Figure 7 - 6. Module Construction Flow Chart  
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The Rnd-Item Test P lan  includes a technical description of the 

camera and a l l  i ts  subassemblies, parameters t o  be inspected and 

tes ted on each subassembly or  completed camera. 

of these parameters and t h e  sequence of t e s t s  are  a lso included. 

Product Rel iabi l i ty  prepazes t h i s  plan from information obtained 

in t h e  t.est requirements ?re-pared by Engineering. 

Nominal tolerances 

7.4.2.2 Tests and Inspections 

L detailed inspection i s  made on each subassembly and 

completed camera pr ior  t o  testing. 

t o  the l a t e s t  applicable drawing, specification, o r  inspection procedure. 

Each a r t i c l e  i s  inspected f o r  conformance t o  drawing or specification, 

possible damaged components, potential. short c i rcu i t s ,  and overall  

workmanship. 

connecting w i r i n g  has been made. 

modules, boards, camera semicomposite and composite. 

of the camera is  performed in such a manner and under conditions tha t  

simulate end use t o  the highest degree practicable without damage t o  

the camera. Tests are  conducted i n  a darkroom under simulated l i gh t  

conditions with various s i ze  ta rge ts  and at different  temperature 

controlled l i g h t  intensities. 

l inear i ty ,  gray scale, sensi t ivi ty ,  video bandwidth, and aspect 

ra t io .  

inspection procedures which are submitted f o r  NASA P S C  review 

prior t o  beginning end-item tes t ing .  

The assemblies are  inspected 

A c i r cu i t  check is made on those assemblies where inter-  

Acceptance t e s t s  are  performed on 

Composite test 

These tests include resolution, 

The test  specifications are supplemented by test  and 
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ftandom vibrat ion i s  performed on t h e  camera as part  of t h e  

azezpti;ice t e s t s .  

t i v e  during t e s t s  pr ior  t o  vibration, during vibration, and post 

vibrat ion t e s t s .  

Dcmnstratien is iiizdz to the W-2 !-:KC r e p r e s e ~ t z -  

Any unusual occurrence o r  questionable condition observed during 

t.hese t,est-,s whose detection or correction may not. be a contractual 

requirement is reported t o  the NASA-IEC representative so t h a t  t h e  

necessary act ion and/or contract change may be in i t i a t ed .  

7.4.2.3 

7.4.2.4 a 

7.4.2.5 

Documents and Records 

Data on t h e  final t e s t  of t he  end-item is  submitted wi th  t he  

equipment log (which is part of the  acceptance data package) f o r  

each camera as part of the  shipping documentation. 

Kodifications After Final  Tes t s  and Inspections 

After completion of final tests and inspections, any modifications, 

repa i r  or parts replacement will require t h a t  t h e  camera be subjected 

t o  r e t e s t  and reinspection by !lestinghouse and t h e  NYSA representative.  

These tests w i l l  prove compatibility with associated subassemblies. 

Personnel 

A l l  inspection and test personnel are members of t h e  Product 

Re l i ab i l i t y  Department. Test and inspection personnel a re  of high 

technical. a b i l i t y  and have had previous experience on complex air- 

borne or space subsystems. These personnel a re  given the  training 
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and indoctrination program for t h e  Lunar TV Canera which i s  described 

i n  Section 13. They have had previous work w i t h  complex t e s t  equipment, 

t e s t  and inspection procedures, and t e s t  problem evaluation. T e s t  

procedures are coordinated with t h e  t e s t  equipment design engineer 

during initial t o o l  checkout fo r  ease of operation and adequacy of 

de ta i l s .  

7.5 

7.5.1 

FABRICATION CONTROIS 

Product ion Tooling and Fabricat ion Equipent  

Ed1 tools ,  f ix tures ,  j i g s ,  o r  special  fabr icat ion equipment 

required f o r  use on t h e  Lunar TV Camera a re  inspected by Product 

Re l i ab i l i t y  pr ior  t o ,  during, and a t  t he  end of t h e  production run. 

Before a t o o l  o r  fixture is released f o r  production use, a t o o l  

t ryout  i s  made. Ifhen t h e  new t o o l  is received i n  the  t o o l  room, a 

t o o l  approval t a g  (Figure 7-7) i s  prepared and attached t o  the  tool.  

-:-t a designated time, the  supervisor of t he  responsible area no t i f i e s  

t h e  inspector t h a t  a t o o l  tryout w i l l  be performed. The t o o l  i s  

removed from the  c r ib  and t h e  operator using t h e  t o o l  fabr ica tes  a 

sample piece. 

fabr icat ion of t h e  sample piece. 

The inspector and manufacturing engineer witnesses 

then th piece is completed, the 

inspector checks t h e  piece part per t h e  applicable drawing. 

acceptable, t he  Inspector, Foreman, and Manufacturing Engineer signs 

off t h e  t o o l  approval tag. 

h e r e  issue i s  made f o r  production use. 

If 

The t o o l  i s  then moved t o  the  t o o l  c r ib  

A l l  tools a re  ident i f ied.  
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TOOL NO 

I 
I 
1 

DRAWING . SUI) ITEM ORDER NO 

I 

I 
1 
I 
I 
I 
I INSPECTED BY DATE INSPECTED 
I 
I 
I 
I 
I 

TOOL CONTACT MAN TOOL M A K I N G  DEPT 
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DEL T O  TOOL CRIB TOOL USED IN SECTION 
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1 INSPECTOR h DATE 
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I 
I 
I 

I 
COICTACI MAN .I DATE TIME STUDY L DATE 
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F i r s t  piece inspection i s  performed on the  f irst  productim unit 

t o  

operator*s qual i ty  of work. 

roving inspections t o  assure too l  repea tab i l i ty  during use. 

piece pvlt dimensions indicate t o o l  drift,  production is  stopped 

and the  t o o l  returned f o r  repair. 

fur ther  check on the  accuracy of t he  t o o l  and t h e  individusl 

The Area Inspector conducts periodic 

'..%ec 

7.5.2 i h t e r i a l  Control 

3aw materials a r e  ident i f ied f o r  Lunar TV use pr ior  t o  being sent 

t o  the  Lunar TV Camera bonded storeroom. 

analysis data i s  required from each supplier. 

Chemical and physical 

Samgles are  tes ted  

by Yestinghouse f o r  specification compliance, as necessary. 

ident i f ica t ion  i s  established at  receiving and the  material  o r  

documentation stamped fTLunar TVfl before moving t o  the  storeroom. 

Lot 

This  i den t i ty  i s  maintained when t h e  material  i s  issued t o  manufactur- 

i n g  f o r  fabrication. Only material f romthe  same l o t  i s  used f o r  a 

single feeder item release. 

Raw n a t e r i a l  specification and l o t  number a re  entered on the  

Feeder Inspection Control Tag  (Figure 7-8) by the  operator and f i rs t  

piece inspection checks ident i f ica t ion  compliance. Inspection and 

t e s t s  are performed t o  assure t h a t  items being processed a re  i n  

conformance with drawings, specifications,  s t a t ion  instruct ions,  and 

required routing. 

control tag.  

A l l  inspections and/or t e s t s  a r e  recorded on t h e  

If an item is nonconfirming a Defective Apparatus Tag 

a 
-54- 

AEROSPACE DIVISION 
U N C L A S S I F I E D  



a 
FE-U 

mwu 80947 

a- U N C L  ASSlFlED 
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I - - _ -  - 
AOSIGNLD ITEM DEL- TO 

mum 
I I ORDER NO. 

ORHiilNAC On. DWO. SUB. 

____ I FACTORY SERIAL NO. 
I 

APPARATUS 

I 
QTY. THIO LQT T A B  I8OUED DV i I 

- - - 
DATE WXNTED 

CHANGE ORDERS 

DATE ISSUED 

Figure 7-8.  Inspection Control Tag-Feeder 
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( lestinghouse Form RJ.5500) (Figure U-2) is  prepared and attached t o  

t he  item. The defective m a t e r i a l  is remuved from the  area and 

dispositioned t o  scrap, rework, o r  MRB. (See Note) 

Acceptable feeder items are sent t o  t h e  camera assembly and t e s t  

area together with t h e  feeder inspection tag. 

stored t o  await assembly, it is  reinspected, cleaned, and packaged 

t o  maintain t h e  required cleanliness. 

Before the  item i s  

Control of l imited l i f e  material i s  audited by Product Re l i ab i l i t y  

i n  the  storerooms and work areas. 

Section 15. 

Audit procedures a re  described i n  

7.5.3 Control of Cleanliness of Fabrication and Test Spaces 

a The assembly, t e s t ,  and storage of t h e  Lunar TV Camera i s  perforned 

i n  environmentally controlled areas. 

controlled t o  m e e t ,  a s  a minimum, the  cleanliness and environmental 

requirements specified in IGFC-PBOC-158E where soldering operations 

a re  performed. 

t he  required cleanliness of the assembly and tes t  area and t h e  

clothing of personnel working i n  the  area. 

audi ts  t h e  clean room f o r  compliance t o  t h e  s t a t i o n  instruct ions.  

Temperature and h d d i t y  i s  

Special s ta t ion  instruct ions are wri t ten t o  maintain 

Product Rel iab i l i ty  

NGTE: Rework without MRB is described in paragraph 8.4. 
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7.5.4 Process Control 

Froduct Rel iab i l i ty  maintains process control through area 

audits,  evaluations on t e s t  samples of special  processes, analysis 

of process solutions, and special  tes ts  of processes such as pro- 

duction pu l l  t e s t s  of resistance s-wt welding. 

@- 
UMCLASSIF IED 

In t e r io r  packaginz of purchased par t s  and components are  

s p z i l c i e d  on the  drawing o r  purchasing department specification. 

The x i a t e r id  i s  of such composition t o  prevent contarriinhtion vrkilc 

being handled during inspection, t e s t ,  and s t o r w e  within the  c lean  

rooni. (?ther material  entering t h e  room is cleaned and/or has 

proper packaging pr ior  t o  being accepted. 

t hz t  a r e  removed f romthe  room f o r  in-process operations are  

packaged t o  prevent contamination while outside the  room. 

Instructions are given during t he  training program t o  d-1 personnel 

responsible f o r  maintaining the required cleanliness. 

Parts o r  subasserrblies 

::aterial and Processes Engineering prepares process specifica- 

tions, and issues  them di rec t ly  t o  the  individuals assigned process 

specif icat ion books. 

in the manufacturing area during t h e  area s u r v e y s .  

determines if t h e  revis ion sheet i s  up t o  date  and t h a t  t h e  l a t e s t  

revision i s  i n  the  book. 

specif icat ions is kept current by Product Rel iab i l i ty .  

books are  maintained f o r  reference by Product Re l i ab i l i t y  Engineering. 

Product Rel iab i l i ty  audi ts  t h e  process books 

The audit  

Configuration s t a t u s  of a l l  process 

?tro master 
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o r t r o l  of plqting processes i s  maintainer] h:, prc cc- ; : ,  cor.t,rr,! 

t c ,  t s Ferfcr.-e ! by f--bricaticn inspectors i n  accnrd;ncr t o  -,t -dt,jr,r, 

ins t ruct ions prepared by Product Xel iabi l i ty  Xnginceri ne. 

ii;clclle Z ~ ~ C S ~ G Z ,  corrosion, sclderahi l i ty ,  h ~ , i - j i t ; - ~  ~ ~ p t i s g  -,r.,L- &, ~ 

etc .  

‘=!-e schedule of solution analysis and qualificztior,  tezt.; is na i r , -  

t 2-ine4 by L?roduct 3e l i ab i l i t y .  

‘&k r, t *;,,t,-, 

A?l&iLx solution analysis records are revier:cd by tile i r s p e c t c r .  

Grgnnic f in i sh  processes are  a l so  checked h:~ testir .g s m p l c  

p m l s  per t he  established schedule. 

fiLr; tkickness, salt sprzy, and humiditx. 

cornpsison t o  standard color panels. 

These t e s t s  inclu.le c?.dl-~zicr., 

Color i s  d.cter.-inr-J F:- 

F a i l 7  pu l l  tests of resistance spot welding a re  performed 0:. 

? r o d x t  Xel izb i l i ty  inspectors on sample welds rcade pr ior  t o  the  

start of each s h i f t .  

i n  t he  p o c e s s  specification, the operator can continue. 

If they meet t h e  t e n s i l e  strength as s p c i f i e d  

Training and ce r t i f i ca t ion  o f  fabr ica t ion  and inspection 

persorinol are described i n  Section 13. 

7.5.4.1 ?recess Control Procedures 

h-ocess control  procedures, i n  t h e  form of inspection and t e s t  

s t a t i o n  instructions,  are prepared by Product Rel iab i l i ty  t o  

supplement applicable process specifications designated by Engineer- 

ing f o r  Lunar  TV Camera use. Records are maintained by Product 
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Xeliabi l i ty  t h a t  indicate the  r e su l t s  of inspections and process 

ver i f icat ion.  

are  submitted f o r  MJ.SA-I\EC approval. 

Process specifications applicable t o  the  Lunar TV Canera 

7.5.k.2 F'rocess 3vironments 

Processes which must be conducted under environmental conditions 

are monitored by use of indicating and/or measuring instruments. 

Calibration of these instruments on recording devices a re  t h e  

responsibi l i ty  of Product Reliabil i ty.  

7.5.4.3 Process Cert i f icat ion 

iill welding schedules f o r  capacitor discharge resis tance spot 

welding t o  be used i n  module construction are  qualified pr ior  t o  

production welding. 

t es t  specimens i s  recorded on t h e  Qualification Data Sheet, Q.A. Form 

1405 (Figure 7-9) .  

I 'aterials and Processes Engineering. 

sectioned, polished, and viewed under ,!+OX magnification by the  

inspector for  compliance t o  process specification requirements. 

a l l  data and visual  examinations are  acceptable, t h e  weld schedule i s  

qualified. 

t he  machine and process cer t i f ica t ion .  

electrodes is  checked by roving inspection. 

capacitor discharge resistance spot welding is  forwarded t o  NASA-lBC 

f o r  t h e i r  approval per paragraph 3.1.8 of t h e  NASA-MSC Statement of 

'dark. 

Qualification pu l l  tes t  data  f o r  t h e  t e n s i l e  

Tensile strength requirements a re  determined by 

Three specimens a re  cross- 

If 

Daily pu l l  test  o f  production work i s  a fur ther  check of 

Condition of t h e  welding 

A detai led procedure f o r  
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Structural  spot welding machines a re  qualified i n  conformance t o  the  

d e t a i l  requirements of t h e  Mestinghouse specif icat ion which conforms t o  

a l l  requirements of t he  applicable government specification. 

schedules are established f o r  each type of metal o r  gage combination. 

Data, machine description, and schedules are documented by Product 

Rel iabi l i ty .  

Ueld 

Cert i f icat ion of heat t r e a t  furnaces and qual i f icat ion of furnace 

o r  d ip  brazing are  t h e  responsibi l i ty  of Product Rel iab i l i ty .  

a r e  maintained on the  i n i t i a l  ce r t i f i ca t ion  o r  on any re-cer t i f icat ion.  

Records 
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8.1 1.lilTERIAL mm"? 
Haterials o r  a r t i c l e s  which do not conform t o  drawings, speci- 

f ica t ions ,  o r  contractual requirements except a s  s ta ted in para- 

graph 8.4 are submitted t o  a formal Material Review Eoard (I-LW) 

f o r  consideration and disposition. 

Each MRE i s  composed of one Design representative,  one Re l i ab i l i t y  

Engineering representative , one Quality representative,  and one 

Resident Government representative. 

approved by t h e  designated NASA-MSC representative. 

of the  MRB t o  make disposit ion of nonconforming material  f o r  use 

"as is", repair, o r  scrap, review o r  approve repa i r  methods, and 

assure complete documentation of bispositior! and corrective actions 

taken . 

Westinghouse HRB members are 

It i s  the  duty 

Acceptance requires t h e  concurrent of all members of t h e  

Rejection by any member const i tutes  re jec t ion  of the  board. 

material. 

form (Figure 8-1) and copies are dis t r ibuted.  

member is responsible fo r  dis t r ibut ion.  Kater ia l  accepted by the  

Yf te r ia l  Review Board i s  ident i f ied with t h e  '%RE! approval" stamp 

when directed by the  Material Review Eoard. 

The board members s ign i fy  concurrence by signing t h e  MRB 

The Product Rel iab i l i ty  

ijhen a repa i r  procedure 
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.. -. - ........................ I 
........ 

*I" e-=. .*0. D.".. ",,.I... 1 - - - - __  - . 
m...Wl..C. I... .o. m..5. 

WHIT€ COPY - GOV'T INSPECTOR CANARY COPY - ENGINEER MVE COPY - HK;H RELlAMlTY 

PINK COPY - QUALITY CONTROL GRRN COPY - WITH MATERIAL G O ~ N R O D  COPY - WRITER 

393AI-VB15 

Figure 8-  1. Material Review Board 
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i s  involved, the  Material Review Board d i rec ts  t ha t  the  material be 

resubmitted fo r  inspection approval. 

Product Rel iabi l i ty  is responsible t o  assure t h a t  corrective 

action is ins t i tu ted  and tha t  documentation specifies t he  person(s) 

responsible and date f o r  completing the  action. 

includes follow-up t o  assure tha t  corrective,action has h,eer? c m -  

pleted and is effective. 

This responsibil i ty 

Subcontractors sha l l  submit t o  Ifestinghouse Aerospace Division 

t h e i r  writ ten plan f o r  material review which sha l l  be limited t o  

minor o r  incidental  nonconformances, 

are required by Westinghouse Aerospace on all 14R.B dispositions 

where subcontractors may have affected safety, function, o r  inter- 

changeability. 

Xri t ten requests for  approval 

8.2 APPROVAL OF CONTRACTING OFFICER 

Written requests f o r  approval of the  NASI! contracting of f icer  

sha l l  be made if a nonconformance may adversely a f fec t  safety, life, 

r e l i ab i l i t y ,  interchangeability, performance, weight, o r  the  basic 

objectives of t he  contract, 

8.3 CONTROL OF N 0 N C O N F O I " G  MATERIAL 

Westinghouse Aerospace provides a bonded room f o r  the  segrega- 

t i o n  and posit ive ident i f icat ion of nonconforming items. 

of t he  M R 3  form i s  retained on f i l e  and another copy kept with the 

A copy 
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a r t i c l e .  

disposit ion,  and action o f  the 

The material is stamped WRE? approval1' where physically practical .  

A l l  pertinent data as t o  the  na,ture and cause of t he  defect, 

i s  documented by the  i?2F form. 

8.4 m..roRK i?ITHOuT IIRE 

Disposition of nonconforming material, i n  t he  categories below, 

is  disposed of or reworked without formal KRB procedure: 

a. 

b. 

Piaterial obviously un f i t  fo r  use and not reparable i s  scrapped. 

Katerial re jected f o r  Wissed Operations'' i s  returned f o r  

complet ion. 

c. Ea ter ia l s  re jected f o r  nonconformance t h a t  can be ''reworked 

to drawing1*. 

These disposit ions are authorized by Product Rel iab i l i ty  and 

documented on t h e  Inspection Control Tag, Error Correction Tag and/or 

Defective Apparatus T a g ,  

rework i n  these categories and t h e  reinspection necessary t o  

ensure t h a t  reworked material  meets drawing and specification require- 

ment s.  

Written procedures define t h e  types of 
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INSPIXTION, !.Ef;;p.SUnING, AND TEST EQUIPIENT 

9.1 GENWiL 

ir'estinghouse Aerospace procedures f o r  cal ibrat ion of gages, 

i n s t r u e n t s ,  and special  t e s t  equipment assures compliance t o  the  

drawings, specifications,  and contract requirements f o r  the  Lunar 

TU Camera. Use i s  Eade of the exis t ing in-plant laboratories a d  

standards traceable t o  t h e  National h r e a u  of Standards t o  control 

t h e  accuracy of items used on t h i s  program. 

The Product Rel iab i l i ty  audit team monitors and evaluates the 

effectiveness of the  cal ibrat ion laborator ies  and t h e i r  support of 

t he  Lunar  TV Camera program. 

9.2 C ALIBRB T I O N  

All inspection, measuring, and t e s t  equipment used on the  Lunar 

TV Camera i s  calibrated prior t o  i t s  use on t h i s  program and re- 

calibrated a t  scheduled in te rva ls  thereaf te r .  A cal ibrat ion s t icker  

indicating date cal ibrat ion w a s  performed, cal ibrat ion due date, and 

s e r i a l  number of the  equipent  i s  attached t o  a prominent area of 

a l l  instruments. 

Identifications as t o  cal ibrat ion s t a t u s  is attached t o  gages. 

k master f i l e  on all gages is  kept i n  the  gage laboratory f o r  

recording the  ca l ibra t ion  s ta tus  and due date of each gage. This  
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f i l e  i s  checked weekly f o r  gages nearing t h e i r  Calibration due 

date. 

cal ibrat ion i s  given t o  the  tool  c r ib  Foreman. 

Foreman prepares a Cdibra t ion  ~ o t i c e  Form ~ - 5 2 0 9  (Figwe 9-1) 

i n  duplicate and forwards one copy t o  the Foreman of the  person 

on record of having rece ivedthe  gage. 

given t o  the  gage laboratory Inspector. T o o l s ,  gages, j i g s ,  o r  

f i x tu re s  axe inspected and subjected t o  periodic checks and 

cal ibrat ion t o  assure continued accuracy. 

?,t l e a s t  h days pr ior  t o  the  due date  a l i s t  of gages due 

The t o o l  c r ib  

The remaining copy is  

9.3 CALIBWiTION FACILITBS AND STANDARDS 

!Jestinghouse Aerospace uses exis t ing in-plant laborator ies  f o r  

t he  inspection and/or cal ibrat ion of measuring and t e s t  equipment. 

These f a c i l i t i e s  have a maintained environment compatible wi th  t he  

accuracy and design character is t ics  of standards used f o r  cal ibrat ion 

and equipnent b e k g  calibrated. The acc*xzcy of sta.qdards used by 

these laboratory f a c i l i t i e s  i s  traceable t o  t h e  National Eureau of 

Standards. Standards provided t o  Uestinghouse laborator ies  are  of 

r e a l i s t i c  value in determining t h e  accuracy of inspection and/or 

production measuring and test equipent .  

economically feasible ,  the  standards used f o r  ca l ibra t ion  of 

inspection, measuring, and t e s t  equipment has  a tolerance no 

grea te r  than 10 per cent of  the allowable tolerance f o r  t h e  equip- 

ment being c d 2 ~ z t . e d .  

l k e r e  technical ly  and 

Where s t a t e  of t h e  art l imi ta t ions  are being 
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a 
- 

TOOL NAME 

~ 

Date DUE FOR CHARGED T O  
CALIBRATION 

LOCATION 

TOOL MUST BE RETURNED TO 
CRIB LOCATED BY D h  -~ _ _ _ _ _ _ ~ -  - -  _ _ ~  __ 

REMARKS (Troubk Descrippbon, Hc ) , Foreman Calrbrahon 

u55n-PF-4 

Figure 9- 1 .  Calibration Notice 
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realized, t h e  best r a t i o  available i s  u t i l i zed .  

designated representative i s  supplied a l i s t  of any cal ibrat ion 

standards t h a t  have a tolerance greater  than 10 per cent of the  

equipment being calibrated. 

NAnSA4ISC o r  i t s  

9.4 ZVALUATION 

Test equipment required t o  functionally t e s t  components, sub- 

assemblies, and t h e  completed camera i s  fabricated, wired, and 

e l ec t r i ca l ly  checked before production uni t s  f o r  t h e  Lunar TV 

Cameras are  tes ted  with these t o o l s .  

The Engineering Department defines the  tes t  requirements and 

releases t h i s  information t o  the  Product Support Equipent  Design 

Engineering. Close l i a i son  i s  maintained between Engineering and 

t h e  Product Support Design group. Meetings are held,with Product 

Rel iab i l i ty  present, during the  design phase of t he  cmera  t o  

discuss test philosophy, packaging, interface information f o r  

t es t  t o o l  connections, standardization of pin s izes  and locations, 

r e l i a b i l i t y  and qual i ty  considerat ions, safety, human fac tors  con- 

siderations f o r  ease of t h e  tes t  operator, e tc .  

The test  equipment f o r  the camera program is designed and 

fabricated per t h e  General Specification f o r  Support Equipment 

(DSC-SP-1000) dated June 1, 1964. 

r:ns included i n  t h e  18 December 1964 edi t ion of t h i s  plan. 

A copy of t h i s  specif icat ion 
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Steps are  taken during tool  design t o  prevent degradation t o  

the  item under t e s t  due t o  improper t e s t  voltages, t rans ien ts ,  

damage t o  e l e c t r i c a l  connections, improper sequence of switching, 

and ixcorrect  hziidlii-ig. 

During t he  initial checkout of t h e  t e s t  tool ,  an operating t e s t  

specif icat ion i s  wri t ten by the  test t o o l  design engineer f o r  the  

test  equipment. This specification contains the  following: 

a. 

b. Specification for t e s t  t o o l  

General description of t he  t e s t  t o o l  

1. Description of t e s t  fixture 

2. 

3 .  Test requirements 

bcceptance test  procedure (detai led procedure f o r  operation 

of the  t e s t  t o o l  w i t h  c lear ly  defined steps t o  prevent mis- 

h t e r p r e t a t i o n  of switch positions, range of meters, e tc . ) .  

Test equipment including commercial equ ipen t  

c. 

d. Oata sheet 

e. Revision sheet 

The specif icat ion incorporates a l l  t he  e l e c t r i c a l  parameters t h a t  

have been specified by t he  Project Design Engineers i n  the  t e s t  

requirements specification. 

operational test  specification pr ior  t o  i t s  release.  

a maintenance and cal ibrat ion procedure (IC Spec) i s  prepared by 

t he  test  equipment design engineers. 

Project Engineering approves the  

I n  addition, 
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The I'C Spec out l ines  t h e  procedures t o  be followed i n  cal ibrat ine 

a specif ic  t e s t  s e t  and is subdivided in to  the  following sections: 

General Purpose 

Eeferences 

Description 

Theory of Operation 

Alignment and Checkout Procedure 

Calibration 

I :aint enance 

2evisions 

!dl t e s t  equipment i s  calibrated and the  readings documented 

during tool checkout. 

established at t he  t ine of i n i t i a l  acceptance of t he  tool.  

Revision Notice (described i n  Section 2) i s  used t o  authorize changes 

t o  t h e  t es t  equipment, t oo l  drawings, operat.iona1 t e s t  specification, 

and maintenance snd calibration procedure. 

all t e s t  tools ,  drawings, specifications,  and procedures are the  

responsibi l i ty  of F'roduc t Reliabil i ty.  

Schedule f o r  periodic cal ibrat ions is  

The 

Configuration control of 

Final  acceptance of each item of t e s t  equipment is  made by 

Product Rel iab i l i ty  when the  f i r s t  production a r t i c l e  has passed a l l  

t h e  e l e c t r i c a l  requirements. 

t he  operational t e s t  specification is  coordinated w i t h  t h e  t o o l  

design engineer at t h i s  time. 

4 . q ~  changes t h a t  may be required t o  

Test equipment performance is  
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demonstrated f o r  NASA. o r  i t s  designated representative upon request. 

The special  test  equipment i s  ident i f ied  by name, t o o l  drawing 

number, and s e r i a l  number. 

Commercial t e s t  equipment and special  equipment evaluation and 

cal ibrat ion i s  monitored by Product Rel iab i l i ty  Engineering. 

Test specifications defining the  use of such equipment is 

reviewed and evaluated by Product Re l i ab i l i t y  Engineering. 

X11 document a t  ion of t h e  t e s t  equipment evaluation pertaining 

t o  the cal ibrat ion and special  t e s t s  i s  submitted t o  NASb-l-EC f o r  

informat ion. 

9.5 ZLINTEMANCE AND CONTROL 

All inspection and t e s t  equipment used is  inspected, maintained, 

and calibrated t o  an established schedule. 

frequency of t h e  calibrztior? is  shortened. 

inspection, maintenance, and/or cal ibrat ion i s  based on accumulated 

data. 

If the  need ar i ses ,  t he  

Normally, frecplency of 

Th i s  takes  i n t o  consideration t h e  type of equipment, required 

accuracy o r  precision w e a r l i f e ,  and intended usage and other re la ted  

character is t ics .  

If t h e  inspection, measuring, o r  t e s t  equipment i s  found t o  be 

defective during ac tua l  use, a service request form (?Jestinghouse form 

number 32545) (Figure 9-2) i s  f i l l e d  out and attached t o  the  

defective equipment. The Calibration Department i s  not i f ied  and t h e  
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.. . -. 

w n i x  - FOREMAN 
BLUE - QUALITY 

A'iAL -16 -0 TAG - r.rrAcn TO UNIT 

.vi b T I N G j n O U S E  
IH-4  32545 

- ~ _ _ _ -  
E Q U I P M E N T  NAME MODEL NO. 

I S S U I N G  TESTER 8LCT IO N 

SPACE BELOW FOR REPAIRMAN'S USE ONLY 

DEFECT CODE 

__ 
REPAIR TIME 

DEFtCT CODE 

RLPUCEMENf l  

/ DATE 

I 

DEFECT CODE 

REPUCLMEHTS 

Figure 9-2. Service Request - Test Equipment 
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instrument i s  removed f o r  repair. 

due date has expired, a rea hold t ag  (:jestinghouse form 21~5283 

(Figure 9-3) i s  attached t o  the i n s t m e n t  or  gage by the  inspector 

o r  r e l i a b i l i t y  technician. 

stopped and the  Calibration Department is  not i f ied.  

I f  f o r  any reason the  cal ibrat ion 

IJsage of t h e  e p i p - e n t  i s  LmEedi&elT 

- nrmw n n n T r m T m ’ P c -  
. t i i i i  Luim .c-~LvtwuIIsa) n L  

7.u 

Product Re l i ab i l i t y  Engineering generates t h e  procedures f o r  

t he  cal ibrat ion and control of the cal ibrat ion laborator ies  whose 

function is  t o  inspect and/or ca l ibra te  measuring and t e s t  equip- 

ment. These procedures conform t o  I.EL-C-4j662A and USAF F u l l e t h  

NR52O. 

Physical Measurements Handbook. 

Lunar TV Camera program as zpplicable. 

wri t ten where required by special  cal ibrat ion requirement not 

already documented. 

XAS---:2X representative.  

They a re  detai led i n  the Aerospace Calibration Handbook and 

These procedures a re  used on t h e  

Special procedures a re  

Lll t h e  procedines are  nvailahle t o  t h e  

9.7 R3CORDS 

Calibration records are ident i f iable  t o  t h e  specif ic  i t e m  

listing t h e  description, serial number, control number, manufacturer’s 

name, date  required, date  inspected and calibrated,  condition, 

repa i rs  made, inspected by, and other information pertinent t o  the  

maintenance of records. 

Rel iab i l i ty  a re  made t o  determine adequacy of t he  established 

inspection and cal ibrat ion time intervals .  

Periodic audi ts  and surveys by Product 
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L AWAITING INSPECTION 
AWAITING LABORATORY REPORT 
AWAITING CUSTOMER'S INSPECTION 
AWAITING I DENTlFlCATlON 
MATERIAL D I F F E R S  FROM STANDARD 
SPECIFICATIONS IN FOLLOWING RESPECTS 

DO NOT USE 
HOLD - THIS MATERIAL 
0 
0 
0 
0 
0 

I - 1 W 

i - w  
i NSPEC TOR a J  
WESTINGWOUSE FORM 211521 

3 9 5 A I  - V A I O  

Figure 9 -3 .  Hold Tag  
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10.1 

10.2 

SECTION 10 

INSPECTION STMPS 

GENERAL 

Product Re l i ab i l i t y  Operations issues  and controls inspection 

and test stamps. 

acceptance of piece parts, subassemblies, major assemblies, and 

systems. 

i s  determined f romthe  number on the  stamp. 

st amp meets existing Government regulations. 

Quality control stamps are used t o  indicate  

The iden t i ty  of the inspector or technician using a stanp 

The design of t he  

TYPES OF STMPS AND USAGE 

Five types of stamps a re  used f o r  approval of a r t i c l e s  used 

on the  Lunar TV Camera program. 

a. Mechanical Inspection Stamp - used by inspectors t o  indicate 

acceptance of the  mechanical inspection of parts and assemblies. 

@ 
b. Test Stamp - used by the  r e l i a b i l i t y  technician t o  indicate 

successful completion of c i r cu i t  check or t e s t  i n  accordance 

with specif icat ion requirements. 

c. Special Process Stamps - used by inspectors t o  indicate  a part 

or assembly has successfully passed penetrant inspection, 

pressure test ,  heat t r e a t ,  e tc .  
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_. 
F.. : i e l d  2.C. Ctanp - used by B d i t y  Control Engineers a t  t h e  

cenl.rors plant t o  indiczte t h a t  a past o r  assembly has been 

scccessi’uily tes ted  and/or inspected under t h e i r  cognizance. 

%mps indicating conplefion of speclfied inspecticn are 

i -  x2.ie2 2irectl;T t o  t h e  rrbicle wit5 exception of t h e  :3? stamp. 

Tesznt procedures f o r  use cf t h e  stamp on the  accompan;-ing travel 

tag x 5 t h  the  a r t i c l e  has poven sat isfactory.  

- - .  ---. r -? “ ” - * - -  
1 L  .; - - L K  L 2  dL:dAYz 

_ _  1 - 7  ..-Ittt?r: reqxest fro- t h e  inspection o r  t e s t  foreman is  

,-e?uk-ea before a new stm-7 Is issued t o  a new t e s t e r  o r  inspector, 

re71ace a l o s t  stamp, or  replace 2 damaged stamp. 

Qf ;?-oduct 3 e i i a b i l i t y  Cperations honors t h e  above request f o r  

Lssuace  of a new staiip. 

The Supervisor 

10.4 CCiTECL GF STAKP 

The inspection o r  t e s t  foreman posts a list of each employee 

Stamps a re  returned t o  Product aund t h e i r  assigned stamp number. 
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3 e l i a b i l i t y  Operations Section whenever a r e l i a b i l i t y  technician 

o r  inspector t ransfers  from t h e  Product l ie l iabi l i ty  Department o r  

leaves the  Zestinghouse Aerospace Division. Xeturned stamps are 

held in bond f o r  a minimum of 6 months before re issue t o  another 

inspector o r  r e l i a b i l i t y  technician. 
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PACK ING , HAND LING, SHIPPING 

11.1 

11.2 

11.3 

n m\C? fi T 
UI!dlUUi.L 

: h i t t en  procedures f o r  preservation, packaging, handling, 

storage, and shipment are prepared where: 

a. There i s  no existing HIL/industry specifications or  

procedures available. 

‘Yestinghouse Aerospace determines tha t  conditions are 

of such a c r i t i c a l  nature tha t  the qual i ty/rel iabi l i ty  

of the  i tem is  jeopardized. 

b. 

A l l  procedures a re  reviewed by Product Rel iabi l i ty  pr ior  t o  

t h e i r  implementation. 

PRESERVATION 

Parts subject t o  de t e rb ra t ion  through ~xposure t o  the  elements 

during manufacture, storage, etc.  are  preserved by an approved 

method. 

with t h e  specified requirements. 

t ha t  the  preservation requirements are as specified and adequate. 

Equipment packaged f o r  shipment is preserved i n  compliance 

Product Rel iab i l i ty  audits ensure 

PACKAGING 

Packaging requirements includes sui table  protection of 

materials, parts, and equipment purchased o r  manufactured by 

Yestinghouse f o r  delivery t o  NASA-MSC. Finished subassemblies 
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11.4 

11.5 

t h a t  have completed fabrication and have passed inspection are  

packaged and sealed in a clean dust proof container pr ior  t o  

entering t h e  clean room assembly area. 

t a ine r s  u n t i l  recioval. f o r  a s s d l y .  

A l l  un i t s  remain i n  con- 

HANDLING 

illestbghouse Aerospace provides special  handiing f o r  a r t i c l e s  

Special  procedures are which a re  susceptible t o  handling damage. 

wri t ten by Product Rel iabi l i ty  defining the  proper handling technique 

t o  be used by the  storeroom attendant, fabr ica t ion  personnel, 

assembler, t e s t e r ,  and shipping department personnel. During 

fabricat ion and processing, as necessary, special  car ts ,  boxes, 

containers, and transportation vehicles are used t o  prevent handling 

damage. 

procedures are supplied copies of these instruct ions.  

Those s t a t ions  and t e s t  sites requiring special  handling 

Special handling procedures a re  reviexed by *Pt-oduct Rel iab i l i ty ,  

Packaging Engineering, and Kanufacturhg Engineering. Quality 

audi ts  check compliance t o  t h i s  procedure. 

STORAGE 

P a r t s  and e q u i p e n t  t o  be stored are protected against damage. 

Storage instruct ions include provisions f o r  safety,  preventative 

maintenance, and periodic inspection. Storage procedures a re  

reviewed by Product Rel iabi l i ty ,  

by Product Re l i ab i l i t y  Engineering t o  determine t h a t  t he  stored 

pa r t s  have not exceeded t h e i r  shelf  l i f e  and t h a t  t h e  storage 

temperature i s  correct.  

Periodic surveys are conducted 

-80- 
AEROSFACE DIVISION 

U N C L A S S I F I E D  



U N C L A S S I F I E D  8- 
11.6 SHIPPING 

Frior t o  shipment, Iiiestingnouse inspection personnel assure 

tha t :  

a. A l l  a r t i c l e s  have sa t i s f ac to r i ly  passed all inspections 

and t e s t s .  Mdence  of snch inspections and tests mst 

appear upon the  accompanying docmentation. 

b. Parts o r  equipment a re  complete and of the  proper configura- 

t ion.  

c ,  

d. 

i.de.;ziate preservation and packaging has been accomplished. 

de rAi f i ca t ion  has been documelited as required by 

specifications.  

S h i p e n t s  contain docunentation as specified i n  N;ISA-lEC' s 

- 

e. 

Icceptance Data Package Tiequirements". 

f. 9mtzhr i s  properly marked as tc f r a g i l i t y ,  special  

s t c ~ s g e ~  ai- er- ;koxxntal  r e ~ ~ 5 x r ; e z t s ,  e t c .  

g. ~ o : ; ~ ~ ~ i ~ t u L  r e ~ ~ ~ ~ i r ; e ~ . e r b t ~  C C : . - P L ~ ~ ~  devia t ions /  

- rn-t-+re". 
* A  

. ... - - C C ~ , r  7 4 c F _IC"* - v c ; _ _ ?  f Z V f  Lser- ~ I-. --v L.....,- 

Cetailed s t a t ion  ins t ruc t ions  wri t ten by Product Ee l i ab i l i t y  

supplenent iq  t k e  above information t o  ensure the  safe delivery 

of t 5 e  equipment t o  iLTASP.-NSC. 
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SECTION 12 

STATISTICAL PI&-NNING, ANALYSIS, AND QUALITY COFJTROL 

12.1 

12.2 

12.3 

GENZZL 

Vestinghouse Aerospace uses s t a t i s t i c a l  planning, analysis, 

test ,  and quality procedures whenever such procedures are advanta- 

geous in maintaining t h e  required controls. 

are subject t o  review and evaluation by Product Rel iab i l i ty  and 

Rel iab i l i ty  personnel. 

S t a t i s t i c a l  procedures 

STATISTICAL ANALYSIS AND E S T  PUNNING 

S t a t i s t i c a l  t e s t  planning is  u t i l i zed  during the  development 

and fabricat ion stages. 

closely with t h e  design engineers. 

t h e  progrm enables t h e  engineer t o  fornulate t e s t  procedures, 

inspection techniques, and t e s t  t o o l  requirements required t o  

naint  ein 'she coni ro is .  

A -Froduct Ee l i ab i l i t y  ";ngineer works 

Information gathered ear ly  i n  

c ,'-I 3 L I X  ?L:";s 

A11 e lec t r i ca l  and mechanical paraneters having c r i t i c a l  

Smpling character is t ics  a re  izspected/tested 100 per cent. 

inspection/test i s  used where tes ts  are destructive o r  t h e  para- 

meters have non-critical application and a reduction i n  inspection 

o r  t e s t ing  w i l l  not jeopardize part qual i ty  o r  r e l i a b i l i t y .  

;z?lpling inspection/test is  performed i n  accordance with MILSTD-105 
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or PZLSTD-414. 

NASA review. 

Any special sampling plans are  submitted for 

SThTISTICAL QUALITY CONTROL CHARTS 

Control char ts  are prepared by Product Re l i ab i l i t y  and used 

where they provide effect ive control over t h e  quality of the  Lunar 

TV Camera. 

documents. 

Rel iab i l i ty  Department. 

Posted data is compiled from various qual i ty  control 

Controllimits are t h e  responsibi l i ty  of t he  Product 

-83- 
AEROSPACE DIVISION 

U N C L A S S I F I E D  



U N C L A S S I F I E D  0- 

13.1 

SECTION 13 

TRAINING AND CERTIFICATION OF PERSONNEL 

TRAINING . 
Under the  direction of Product Reliabil i ty,  a l l  1.lanufacturing 

and Product Rel iabi l i ty  personnel assigned t o  the  Lunar TV Camera 

Program are subjected t o  an orientation program prior t o  performing 

work on the  program. This orientation i s  t o  assure t h e i r  under- 

standing of the  r e l i a b i l i t y  and quality goals and how individual 

contributions aid i n  achieving these goals. 

special badges are  issued t o  be worn f o r  ident i f icat ion t o  the  

Lunar TV Camera Program. 

Upon completion, 

Orientation and training includes familiarization with the  

functions of pasts, components, and subsystems, a description of the  

Lunar TV Camera system in operation, tying it t o  the  Apollo Program 

and its mission, and periodic meetings t o  inform personnel of new 

developments in the program and of program progress. 

Additional motivational programs are scheduled periodically t o  

assure t h a t  personnel performing the  manufacturing and test  opera- 

t ions  are continuously motivated as t o  t h e  high r e l i a b i l i t y  and 

quality requirements of t h i s  program and the  important par t  each 

individual plays in the  team e f fo r t  required f o r  a successful 

mission. 
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13.2 

The Product Rel iab i l i ty  Operations Section maintains a 

t ra ining schedule f o r  all receiving, fabr icat ion,  and assembly 

inspectors t h a t  runs concurrent f o r  an 8 month period each year 

and is attended weekly. 

inspection through t h e  use of qual i ty  control procedures, excerpts 

from the  q ~ d 5 Q  z m t r o l  zaxxd, pmcess specifications, general 

and specif ic  inspection technique demonstrations, and films. A 

ser ies  of tests and essays are conducted a t  specif ic  in te rva ls  t o  

determine t ra in ing  content effectiveness and t o  measure individual 

progress of material acceptance. 

The course embraces all phases of 

A l l  inspectors assigned t o  t h e  Lunar TV Camera Program have 

attended, and are presently attending these t ra in ing  classes. 

CEJITIFICATION OF MANUFACTURING AND INSPECTION PERSONNEL 

A l l  personnel engaged in fabricat ion,  assembly, and inspection 

of t he  Lunar TV Camera are cer t i f ied  per procedure PSFC 158B 

(soldering) pr ior  t o  performing work on the  service models, prototype 

models, and qualified models. 

conducted a training program based on the  requirements of t he  

&SFC 158B specification. The t r a in ing  program, controls, and 

personnel a r e  subject t o  Government approval before ce r t i f i ca t ion  

is issued. 

specimen is fabricated in the presence of a Category I1 Instructor.  

A ce r t i f i ed  ins t ruc tor  (Category 11) 

A t  t he  completion of t h e  t r a in ing  program, a tes t  
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,'\fter t he  t ra inee  has demonstrated h i s  a b i l i t y  t o  the 

sa t i s fac t ion  of the  instructor,  a c e r t i f i c a t e  i s  issued. The 

t ra inees  are cer t i f ied  as Category 111 Operator/Inspector. 

c e r t i f i c a t e  is  void 12 months a f t e r  the  date  of t h e  l a s t  entry o r  

at  any time t h a t  t h e  work i s  unsatisfactory.  

ret&i his certified stattus ~ J T  success f . i l~  c m p l e t b g  re- 

examination t e s t s  every 12 months or  by a continuing record of 

sa t i s fac tory  workmanship. 

This 

An operator may 

Personnel performing s p e c i a l  operations such a s  fusion welding, 

res is tance wire welding, x-ray, and penetrant inspection are  

t ra ined and t e s t ed  in t h e i r  proficiency i n  performing these opera- 

t ions.  These personnel are issued cards a s  evidence of cer t i f ica-  

t i o n  t o  be carr ied while performing these operations. 

The Product Rel iab i l i ty  Department maintains records of all 

personnel regis ter ing fo r  cer t i f ica t ion ,  ce r t i f i ca t ion  date, and 

i f  applicable, date re-cer t i f icat ion is  due and course attended. 
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14.1 

i 3-4.2 
i 

GXIT 3;LL  

Procedures are established and maintained t o  provide f o r  t he  

collection, analysis, and reporting of a l l  trouble,  fa i lure ,  and 

quality data resul t ing from inspection, tes t ing,  a d  usage of a l l  

a r t i c l e s  procured o r  produced. 

t o  achieve maximum knowledge of qual i ty  and r e l i a b i l i t y  problems, 

and include effect ive follow-up t o  ensure expedient feedLack of 

informat ion and corrective act ion. 

These procedures are implemented 

DZ:Td P3PORTING 

Complete records of failure and qual i ty  data i s  maintained 

throughout t h e  receiving, manufacturing, assembly, and t e s t  

processes. 

time t o  a l l  pertinent areas in-plant, t o  t he  suppliers concerned, 

and t o  NASA as required by contract. 

This data i s  analyzed and disseminated i n  a minimum of 

U. 2.1 rlronthly Qu a l i ty  Status  Report 

-.:estinghouse Product Reliability compiles narrat ive comments, 

recommendations, tabulations of pertinent data, and summaries of  

those corrective actions accomplished and those incomplete. 

data is  submitted monthly t o  NASA-IGC f o r  information per t he  

established schedule in hppendix A. 

This 
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14.2.2 -- Laboratory and ~ e r i m e n & d .  Data 

Dzta coiiected from aii laboratory t e s t s ,  quai i f icat ion t e s t s ,  

eviluations, and f a i lu re  analysis includes the  par t ,  component, 

o r  system ident i f icat ion,  type of test: description of fa i lures ,  

numerical t e s t  results, other pertinent o r  necessary data, 

recommendations, and corrective actions,  This data  i s  incorporated 

in to  reports  and/or available f o r  review as required. 

14.2.3 Quality Data 

!,Testinghouse maintains records of inspections and t e s t s  per- 

formed during t h e  development, f a b r i c a i m ,  assembly, and t e s t  

processes. 

t ions  and tests have been performed and t h a t  conformance was 

verified.  

The records provide evidence t h a t  t h e  required inspec- 

These procedures are  described in Section 7 of t h i s  plan. 

3iscrepancies and failures are  recorded by hspec tor / tes te rs  a t  

t he  inspection or  test st2ttion wiiere the  nonconformity occurs. 

“ese records indizste  xat e r i a l  idefit if ication, t h e  inspection o r  

t e s t  involved, t he  number of iterns conforming and rejected,  and a 

c lear  description of the  discrepancy t h a t  w i l l  enable analysis. 

following forms are  used t o  report discrepancy data: 

Fiaterial Rejection Notice (IvRN), Form 7!99565 (Figure L!+-1) is  issued 

by receiving inspection for purchase i t e m s .  

Defective Apparatus T a g  (D.A.) ,  Form BA5500 (Figure l.4-22 is  issued 

by fabricat ion and assembly inspectors f o r  mechanical discrepancies. 

The 
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Figure 14- 1. Material Rejection Notice 
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iliscrepancy Aeport (D.R.), Form L’-5lk4 (Figure 14-3) i s  issued by 

t e s t e r s  f o r  e l ec t r i cd .  xqd other discrepancies requiring extensive 

analysis. 

-- Error Correction Tag (E.C. .- >, 3orm 181117B (Figure ih-4). 

t ion,  assembly, and test  sections issue t h e  E.C. Tag t o  review and 

rzczcqlish r e m r k  which does not e f fec t  safety,  r e l i a b i l i t y ,  

dur&il i tg ,  perf ormamce, and interchangeability of par ts  o r  t he  basic 

objectives of t he  program. The D.L!. and D.E. docwnents nay also be 

used f o r  rework aQthorization. 

-___ -_.- 

The fabrics- 

Product Rel iab i l i ty  Station I n s t x c t i o n s  cover t h e  use and 

control of t h e  above forms. 

U. 2.4 Narrative End-Item Report 

‘.-estinghouse prepzres and subriidts t o  RASA-FSC, a narrative end- 

item report fer each Lunar TJ SzTera submitted under the contract 

schedule. 

t i o n  through shipping and i icludes t h e  following data. 

The report covsrs r,hc p e r i d s  frm ~ S x s s e r k l y  i s t a l1a -  

a. Optical alignment check 

b. Subsystems test  

C. End-item t e s t  and inspection 

d. Weight 

e. Center of gravi ty  

f .  Nodel and serial number of t h e  Camera 

g. Commentary on t h e  f i n a l  configuration 
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! I .  Zer2.d and part  numbers of ser ia l ized itecis replacefl 

during t e s t  and f i n a l  checkout. T h i s  inciucics b a t h  

the removed and substi tuted.  

ident i f ied  by l o t  mabifr. 

Unserialized par ts  =e 

i. 

j. 

Extent of r e t e s t s  conducted a f t e r  f i n a l  t e s t  and inspection 

Nature of t roubles  and malfunctions encountered 

k. 

1. 

Corrective action taken or pending 

Total operating hours f o r  each Camera 

m. Other data necessary for proper ident i f ica t ion ,  

checkout, and inspection of the  Camera f o r  r e l i ab le  

operational performance. 

I&. 2.5 Operat - ion& Data 

The recording and submission of all operation data i s  

accomplished by t h e  s y s t e m  equipment log  and i ts  supporting data  

sheets as descr5bed i n  Secticn 7 of this plan, 

u.3 COBRECTIVE ACTION 

'IJestinghouse operates an extensive program t o  feed back 

information and take corrective action t o  prevent t he  recurrence 

of malfunctions, deficiencies, and fa i lures .  Product Re l i ab i l i t y  

conducts periodic reviews t o  determine t h e  effectiveness of 

corrective action procedures and takes  act ion t o  correct 

deficiencies.  The system of discrepancy reporting, analysis,  

corrective act ion and follow-up i s  diagramed i n  Figures u(-5 
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SECTION 15 

AUDIT OF QUALITY PROGRAN PERFOR.MANCE 

15.1 ?ERFG%%XCE OF AUDITS 

A l l  qual i ty  audi ts  for the Lunar TV Camera are performed by 

the  Re l i ab i l i t y  Assurance Section of Product Reliability. 

function is t o  monitor and audit t h e  r e l i a b i l i t y  and product effective- 

ness of Aerospace Division products. The audi ts  serve t o  inform 

management of deficiencies encountered, recommended corrective 

action, and t o  monitor corrective act ion taken. Audits are con- 

ducted on an unannounced basis. 

Their 

Audits of t h e  Manufacturing and Inspection Departments are 

Areas are  divided ifito two areas, product and process audits,  

checked as a minimum for: 

a. Safety 

b . Equipment ca l ibra t ion  current 

c. Records and char t s  current and in  control  

d. Material handling, packaging, and storage 

e. Inspection control  tags complete and current 

f. Test and process specification books up t o  date, and special  

qual i ty  requirements specif ic  t o  t h e  area (i.e., clean room 

requirement ) . 
An audit  report  is f i l l e d  out  and d i s t r ibu t ion  made t o  t h e  super- 

visor,  general foreman, and inspection o r  t es t  supervisors. 
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Product Rel iab i l i ty  is responsible f o r  follow-up of corrective action 

taken t o  correct deficiencies. 

Product audi ts  are performed on subassemblies and major 

assemblies selected at  randon a f t e r  having passed inspection. 

product audit provides a periodic check on manufacturing operations 

and the  effectiveness of product r e l i a b i l i t y  inspectors. 

assembly selected i s  reinspected t o  assure conformance t o  engineering 

drawings , specifications,  worhanship s tandards,  etc. An audit 

report  i s  made and dis t r ibuted t o  approprLate management. 

t i v e  action, responsibi l i ty ,  and effectLve date of act ion on any 

discrepancies is  determined by the  Superintendent of llanufacturing 

or  t he  Product Re l i ab i l i t y  Director. 

The 

The 

Correc- 

The process audit  provides a scheduled periodic check of 

assembly and fabricat ion processes i n  order t o  monitor conformance 

t o  process specifications.  Section irispectors are  required t o  re- 

affirm tha t  t he  d e t a i l s  of the specif icat ion a re  being adllered to .  

The foreman in charge of the process is  responsible f o r  any 

corrective ac t  ion. 

15.2 A U D I T  RJ3PORTS AND CORRECTIVE ACTION 

Results of audi t s  in each applicable area used during the  

Lunar TV Camera's manufacture a re  prepared i n  report  form and 

sent t o  program management. 

by NASA-IGC. 

Copies are available f o r  review 

Action is taken by Aerospace management t o  correct 
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deficiencies  and follow-up reviews are made. 

Summaries of qual i ty  program performance audi ts  and r e s u l t s  of 

reviews of deficient areas found during qual i ty  audi ts  are  

forwarded quarterly t o  NASA-MSC for information. 
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PROGW4 DOCUNCNTAT ION 

The followirg docm-eztation is  submitted t o  N A S L M S C  

as a Class I (approval) document. 

a. 

b. 

C. 

a, 

b. 

C. 

d, 

e. 

f ,  

a,  

b, 

Quality Program Plan ?=a. 3.1 Gf ?E 2 m 2  

Capacitor Discharge Resistance 
Spot Uelding Process Para.  3.1.8 of NASA Statement 

of ?fork 

Process Specifications Para. 3.1 of NASA Statement 
of Work 

The following documentation is submitted t o  NASA-MSC 

as a Class I1 (review) document. 
NPC 200-2 

Qualification Status  List 
(prepared and submitted by 

Para. 4.3.5 

Rel iab i l i ty  Engineering, Ref. 
Para. 5.3.1.2 of E e l i a b m t y  plan) 

End-Item Test Plan Para. 7.4.2.1 

End-Item Test and Inspection 
Procedures Para. 7.4.2.2 

Storage Procedures for End-Items Para. 11.5 

Acceptance Data Package Para. 11.6.f 

Narrative End Item Report Para. U . 2 . k  

The following documentation i s  submitted t o  NASA-MSC 

as a Class I11 (information) document. 

Test and Inspection Procedures Para. 7.3.1 

Process Control Procedures Para. 7.5.4 
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NPC 200-2 

c .  Special S m p l j n g  Plans Para. 12.3 

d. Monthly Quality Status Report Para. U.2.1 

e. Results of Special Measuring and 
Test EWpment Evaluations Para. 9.4 

f. rnarterly summaries of Quality 
pfogram Performance Audits and 
results of reviews of deficient 
areas found during Quality Audits. Para. 15.2 
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